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sciences, igtuitT the metaphysical side of the question — ^how 
far our experiences, z. out sensations and feelings actually 
resemble and agree with thingps as they are in themselves in* 
^pendent of our sensations. 

It is to be noted also* that this view of L^lc is not adopted 
in all logical treatises. The subject-matter of Metaphysical 
Logic is more extensive than that of the ordinary Logic. 
Metaphysical Logic is not distinguishable from Metaphysics 
proper. Lotze's Logic may be cited as its example. 

^Tt cannot be pretended that logical principles can be 
altogether irreleventtothe abstruse discussions of philosophers^ 
nor is . It possible but that the view we are led to take of the 
•problem which Logic proposes, must have a tendency favour- 
able to the adoption of some one opinion on these controverted 
subjects, rather, than another. For Metaphysics, in endeavour- 
ing to solve its own peculiar problem, must emplo;^ means, 
*the validity of which falls under the cognizance of Logic. The 
moment the science of Metaphysics begins to draw inferences 
from evidence. Logic becomes the sovereign judge whether 
its inferences' are well-grounded, or what other inferences 
WOtil4j!;^i|g^||^is constitutes no nearer or othec relation 
Metaphysics, than that which exists betwten 
jther scjjence." — Mill. 

F^chology is 
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— whether of thought, of feeling, or of wHluig,— and their 
relation to each other. Logic dQea not do so ; it is concerned 
with thought only. 

(ii) Psychology is concerned with the processes of con- 
ception, judgment 'and reasoning as* they actually occur In 
the mind and attempts to systematize them, while Logic studies 
them with a view to regulate them for arriving at Truth. 
Psychology investigates the nature of thinking correct or incor- 
rect ; Logic furnishes criteria by which false reasoning may be 
discAminated from true. It does not enquire how men do 
think, but lays down laws in actordance with which they should 
think. So Psychology is empiricial and actual ; and Logic is 
regulative and ideal. The regulative and ideal charaeter of « 
Logic is also to be found in what is called Empirical Logic. 

(iii) Psychology takes account of thought and all other 
mental processes ; hut all its investigations are to be conducted 
with logical principles. In this respect it is narrower or * less , 
general than Logic, which govefns tfie metliods of all sciences. 

(iv) Though the provinces of Psychology and Logic ^re 
thus distinct, yet the latter can only be satisfactorily studied in 
conn ection with the former. To thoroughly understand Logic, 
it ia necessary to know what is the nature of the thinking mind, 
what are its limitations, what is the character of the process of 
thoughts and how it unites with the dtber mental elenients to> 
form those concept? and judgments which' are the*materlals 
with which Logic deals. 

S 3. Logic, * Ethics and Esthetics ^-Logic» Uke 
Ethtes and Esthetics, is a regulative science. Aa Ethics 
Usig^ibttGO&ditioascf right conduct and iEsthetics deter* 
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mines the principles .of criticism and g($od taste, so Logic 

assigns the conditions of correct thinking and determines the 

principles of different kinds of thought. Logic springs from 

the Psychology of cognition ; Ethics from the Psychology of 

and iEsthetics from the Psychology of Willing. ^ 

§4.' Logic and thei Special Sciences i— Logic is 

the most general 0/ all sciences* Iti| aid iS required in all the 

sciences. One name which has been given to Logic, namely 

the science of sciences, very aptly describes the all-extensive 

power of logical principles. The cultivators of special branches 

of knowledge appear to have been fully aware of the allegiance 

they owe to Logic, for that is shown by the very names of 

.^those^ciences. The very name of Logic, says Jevons, occurs 

as part of nearly all the names adopted for the sciences, which 

are^ often vulgarly called the “ologies,'* but are really the 

logics; the “ o'* being only ’a connecting vowel or part of the 

, previous word. Thus Geology is Logic applied td explain 

the fprmation of thn earth^li crust ; Biology is Logic applied 

to the phenomena of life ; Psychology is Logic applied to 
• ^ 

the nature of mind ; and the same is Che case with Physiology, 
Zoology, and all other special sciences. 

Though thus related to all sciences, yet Logic* ^he 
clo^st relations with t hose sciences which treat of Being , c^f 
^^Imd and of Langliag*e, for it investigates rhfs about 
thinss expressed in But as we hav 6 seen, Logic does 

not investigate the truth, trustworthiness or validity of its own 
data and principles,* this task belongs to Metaphysics, the 
criticism of knowledge and beliefs. As to •the concrete 
edenceSf such as Astronomy, Chemistr)^ Zool<^, Politicly — 
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I.ogic is imptied in them all ; for all the pfopK)8iti0ns of trhicff 
they consist, involve causation, co-existence and- class-likeness. 
I^ogic is therefore said to be frior to them and a^V£ them,- 
meaning by priifr hot that it should be studied earlier^ for. 
that is not a good pian' ; meanihg by alfove not- in dignity, fSr 
distinctions of dignity amongst ‘ liberal studies are ablturt. 
But it is a philosophical idiom to call the abstract prior to 
or higher than the concrete ; and Logic is more abstract than 
Astronomy or Politics or such othtr special sciences. 



Iff. 

tlfdaHT, SHOWtBTOE, TBTTTH, SOlBsrCS^ 

J 1. What Is meant by Thought? -The word 
thought ” has been used in three different senses. — 
popular language^ the w ord thought” peang any nfental 
state xtf Phenomenon wl^th#>f ofr thinilrinjf fd>pJirty-nr willi«y. 

(li) In the language of Psychology, it sometimes includes the 

•eognWve factors of consciousness in general, i. the element 
of cognition which is combined in all consciousness, (iiil 

A« iiM/i in 

r* nn«y~r~iMf J||| the former 
sense, it stands for/, conception.^ Judgment ta^Pasflnina. : in 
the latter aeililse, it Is % ailu;£til*.OL ji^dgl^ent, or a reasoning. 
') 2t Laws Of t%oaght.-(rhere are some laws which 
wS'have to observe whendrer we thinl;^ These are called the 
They are three in number. » IvL ' 
m LThe datojnurt remain unalteriid thrnnghnMt As whnie 
^nKesp^of thinking.j^ ThisJaw Is called the Law ”rr*Tf -1- 
(11) ^Two contradictory tcifns cannot both be tttte at the 
aatte tiiqe of one and the same individuaf thing.) T^s law is 

n . w. , ^ ^ II m i 

Law of contradiction. 

(ih}^,Oim of two contradictory terms msit .be true, and 
^both ouinot be false at the same time of one 'and the same 
^ividtiad thing) This is called the JdaUtf 
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' ’ J 3. Thought and Knowledge a— Knoffledw arisw 

from “ thought "-myotviag compatlspn. 

§4. What Is knowledge ?— To haye a knowledge of 
^ things means to have mryfuiponding ade gtatcly to. the 
^ things and their dualiti| | g and relations with each other and with 
other thingSj accomp anied..taLbeliel In their. ,correspon.denee. 

. Knowledge is made (A affirmations respecting the order 
of the world. These affirmations are the subject of belief, of 
which the ultimate criterion is Action.”— -Bain. 

(Twice two is four; the sun rises and sets; heat causes 
waller to boil :—t.re affirmations or knowledge, respecting the 
universe. We believe them, and show our belief by acting 
on them. When we desire water to boil, we apply heat ;^which,, 
is our belief of the affirmation J 

j 5. Knowledge should be true.-lrAa affirmation is 
true, when cj|||ctual trial, it corresponds to the fact. Thi^ is 
'the^direct pripi Indirectly we may test the truth of affirms-, 
tions by 'comparing* -one with andther. Whenever there is 
u^tradiction, there must be,.falsehood^ 

§ 6. Limits of l^nowledgel — According to fiain W 
^knowledge is limited by our natural sensibilities. Thp know- 
ab]f is lifhited by our senses and power., of understanding. 

. «<. S 7. Leibnitz’s Analysis of the Character of 
knowledge: — Knowledge i^ eitheKo^rrnre or cUar. The 
clear is again either fon/used or dUtincl ; and* the distinct either 
"iiequatt or inadequate ; is further either symbolical or intuUm:, 
met if it 1^ at jiump time b^th iatuiiive, i t to 

~ier/ec/. ' • . * 

A notion is abscufefihw it is not sufficient to enable usto> 
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recognize the diing ¥fhlch it represents when, for example, 
I remember *8ome flower or animal which, I have formerly 
seen, but this remembrance is not sufficient to enable me to 
recognize its image, or to discriminate it from others which 
resemble it. 

Knowledge is clear ^ when it enables us to recognize the 
thing rtpresented, and to discriminate it from others which 
resemble it.t ^ 

Knowledge which is clear is said to be amfueed when we 
are not able to enumerate marks sufficient to discriminate the 
thing, from others, although it may, in reality have such maiks 
and requisites into which its notion may be resolved. Thus 
«ve secf that painters and other artists discern well enough what 
is well or ill done ; but often are not able to give a reason for 
their judgment, and reply to those who enquire what it is that 
displeases them in the work, that there is 8ometh|pg they, knew 
not what, wanting. 

Knowledge which is clear is said to be distinct when we 
know all marks and tests which are sufficient to distinguish It 
frocp all other similar bodies 1.9. when we have the knowledge 
of the different parts of it. f 

A distinct knowledge of an indefinable notion is, ‘’howew^r, 
possible when it is primitive or self-evident— that is, when it 
is nltimate. Such a notion can only be understood 
and thus wants the requisite of a^definitionV ^ut in composite 

9 * 

t The de&iitioni of etear and distinct knowMIais ai^ given by PiOlL 
jSvlly in his Psychology is different from the ^nttionS giveo here. 
Wdstwe call hm knowledge isaeowng to him dOlSf ; and 

what mcfldlnemrlliw knowledge is aocordingw him ^ « 
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notions, in-as-much as the individual component marks afd 
known — sometimes clearly indeed, but nevertheless confusedly 
-i-such as weight, colour and insolubility in aquafortis, and 
others which enter into the notion of gold, — such a knowledge 
as this of gold, thohgh it be distinct, Is* nevertheless inadequate^ 
When everything which enters into a distinct notion is dis- 
tinctly known, or wHen the last analysis is reached, the know-> 
ledge is adequate^ of which a perfept example is not obtainable 
—the knowledge of numbers approaches near to it. 

Sometimes we do not behold at a glance the whole nature 
of^the thing, but employ sigf& Instead of things. We com- 
monly omit, for the sake of expedition, any explication of 
these signs in present thought, knowing or believing that we^ 
have such explication in our power. Such knoyrledge is called 
synhlicaly which Is the kind • that we employ.in Algebra and 
Arithmetic. Our knowledge of a polygon of a thousand equal 
sides is of this character. Our (knowledge is symbolical^ irhen . 
a notion is very complex, when we are notable to think 
together ftt notions which make it up. 

When we are ab le w ho lly Qr.jatJkiaat tOLa-a3^ to 

t hink tog ether zx once u p - another 

noHon. our kno^edge^Ls then calledintuitive. Our knowledge 
of distinct primitive notions is always simply intuitive. 

§ Knowledge, Belief and bplnion i—^If we con- 
sider truth by relation to the degree and kind of certainQr, we 
have to distinguish knowledge^ belief and opinion. Here the 
word '^Belief*’ is ujed in its popular sense and not in its psy- 
chological sense. . 

^Knomledgt stnd Bike/ differ not only in degree, but in kif&^ 
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KwwUdgt iB a certainty fotmdad iinoa 
certainly fT Mllftd MP*”* feeliny- The one is perspicuous and 
objective, the other is obscure and sui ^^^tjiye . Each however 
iupDose^e other ; and an assurance is said to be a knowledge 
or a belief according as the one element or the other pre- 
ponderates. i Opinion iB the admission of something.as true 
when neither ihsigtlf" nor feeling is so intense as to necessitate 
a perfect certaintyj^;^ 

§ 9. Doubt and Probability :-fwhat prevents the 
admission of a proposition as certain, is called ap- 

proximation of the imperfect certainty of opinion to the perfect 
certainty or belief is called Profmiihts,^ ' ' 

8 f 0. Knowledge, a posteriori and a priori 

Knowledge may be divided into two classes considenag-its 


Qngm,^(i) Emsiocal or and (ii) Jntuitive or a 

priori. This distinction is metaphysical.,) 

( Einpirical knowledge is derived from experience x*.t. 
from the presentation of sense, external and internal. Intui* 


live knowledge is not obtained from expedience.) The 
doctrine, therefore, of the acquisition of knowledge must 
{Consist of two parts, the first treating of the acquisition of 


knowledge through >«piMriAnrp; the second, 6l 

the acquisition of knowledge Uucugh t he d ata of initsUigeaBab 
6 11. (Knowledge, Particular or ^neral {—Know- 


ledge is either ^ar t j ggly or COjQSlltS, or Generaj[ or 
(The knowledge of 4 certain individu^j tyng a tree ora 
house or tgty other object actually present to qpr senses is 
paracular and concrete.^ (The knowledge respecting a wbok 
ctisB or species of things is general and A»tractj[ ' 
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’'If 1t2. Greneral knowledge is ueefal.— It is 
to attain knowledge in the highest degree of gtnttrMy, 
reason is obvious. general affirmadon •JS.^Lw 
^^j& jdcular affirm ations in oiy. It. is a va$ economr oC ^ 
human undet^nding . A general law 'enablss as to survqr 
,^e glance, a wide array focts^ 

f- S 13. Bacon on the*acquisltlon of knowledge:— 

' Bacon regards the acquirement of knowledge as an interpret* 
ing of nature or la^, adiich is a gradual process. He con- 
demns the s^^lastic method of discovering truth. This,^ 
wWh he calls * antlcipa^'{ig *natur e.* he thus describes: “It^ 
leaps from the senses and particulars to the most g^eral' 
agioms." In contrast with this his own method of “ inflapret* 
ing nature ” is one which raises axioms from, the senses sod 
particulars by ascending steadily, step by step, so that at^Iast 
the moije general may be reached. 

* According to Bacon, "anticipating nature” is unphilosophi- 
cal. This view is an attack on hypothesis. This is the 
weakest point in Bacon’s qrstem. Without hypoth esis, sci«^ 
cannot make progress ; discovery beoomg g ijnp ossib ie. ~9ai^ 
wanted to level all intdlects. 

‘ $ 14. Bacon’s Idolas Bacon is not wrong in diinking 
that the mind must be cleared of the/ phantoms' or ‘ ideas’ or 
false concepdems gdtlch are deeply rooted in man's intidlsct. 
Of these pluuitoms or idolass Bacon enumerates four nlassts 
cd wM^ the fiMtwo are intrinne and thcwsecond two extrinsic : 

JUdh or phatdom ^ iht Tribe. Thm are die 
mistakes arising from telse Interinetarida of the ta pr ese i p ns 
raedvad tlmaijiidt aedies. (a) tp«m <x 
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ffavi. These are the mistakes arising from individual peculiari- 
ties,— ^-peculiar education, psgticular frame of mind. ( 3 ) /dola 
Fort or phantoms tftlu market-place. These are the mistakes 
arising from the intercourse and society of men with one 
another, ue. errors due to language. We have words indica- 
ting things which do not really exist ; at last we think them to 
be existing. (4) Idola Thei or phantoms of the Theatre. These 
are the mistakes arising from the false theories accepted. 
They are the illusions from the brain, the false systems of 
philosophy. * 

S 15. Empirical knAwledge and Inductive 
Logic To lav down, the^method of testing-nur Empirical ^ 
^ knoWfedge is the main business of Indu ctive Logic, f Inductive 
Logic is concerned with our Empirical knowledge. It has 
not much to do vdth Intuitive truths or truths known immedmie- 
ly./ So Inductive Logic is also called Ijlinpiric^l Logic. 

§ 16. Truth : W^at it is. — Truth is the corresponu» | 

encC i Pr agreemen t of a ^^ gn^on with its objec t. All admit} 
that(by.*^ Truth” is understood a harmony, an agreement, a 
QOrrespondence between pur thought and that which we think 
about.) • 

5 17. Error: What it is.— Truth has been said to 
be the agreement of tjiought with its object. Error is the 
opposite of Truth ; Error must necessarily consist in want of 
this agreement ' ^ 

S 18. What is meant by a Science?— Science 
means systematized knowledge. The perfect form of know- 
ledge is Science, (a Science is {a) a collection d general truths 
or s systeniatic attempt to arrive at suclf a collection, (f) 

3 
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ceming some particular department of the universe as it 
appears to us^ (r) stated in such n way as to show how they are 
connected-with and depend upon one another.^ 
i 19. The peculiarities of Science 4 . 

I. It e mploys s pecial me ans and* appliances to jender 
knowledge true. These are the logical methods of determin- 
ing truth'. 

II. Knowl edge, in the form of Sdence^ is made as general 
as possible . Science does indeed endeavour to determine ac- 
curalVily individual facts, bi^t this it does with a view to arrive at 
thuimost general truths regarding them. A few isolated facts 
carefully ascertained to be true, would be valuable in them- 
selves, but they would not constitute a Science. 

III. A Science embraces ^ar/wi^/f/jof ihe^ 

or groups log ether facts and generalities that arp of a kindred 
sort. The world of reality represents phenomena widely vary- 
ing « in character and consequently the afhrmations or tniths 
regarding them should be grouped separately. 

IV. A Science has a certain order or arrangement of topics, 

suitable to its ends in gathering, in varying, and in communicat- 
ing knowledge. Every Science has a particular method of pro- 
ceddire for observing, testing and communicating the truths 
ascertained. Still in all of them attention must be given to the 
following points : ^ * . 

(a) It is necessary to proceed from the more easily to the 
less easily known, if any fact or generality depends upon or 
. presupposes anothef, that other should be stated first in order. 

(^) Whatever is. requisite for proving kny doctrine should 
prepede what ^ to be jlroved. 
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(^) The • meaning of all terms should be distinctly given 
before they are made use of, • It is useful to commence with 
the definitions of leading terms. 

^ § 20. Sciences : Theoretical .^.nd Practical 
In a theoretical science, we obtain, in the most succinct and 
intelligible shape, the entire body of existing informations 
relating to one group of kindred * phenomena. In a practical 
science we learn how informations regarding phenomena may 
be utilized for practical purposes. "lA theoretical science teaches 
us to know ; a practical science teaches us to know how to do. 
Logic . is both, .theoretical and .praetipaJ.) 

§ 21. Sciences : positive and Regulative 
^positive science only investigates matters of fact. Its business 
is to describe and inform facts as they arc. A regulative science 
set? forth an ideal and points out what forms facts ought to 
assume. Psychology is a positive science ; Logic is a regulative 
* science, in-as-much as it r/jgards Truth ag an end desired, and 
points out some of the means of attaining it. ] 

§ 22 . Sciences : Abstract and concrete 
Logic and Mathematics are called abstract sciences ; while 
Chemisiry, Zoology and such other sciences are concrete. The 
sciences, of the - iu. 

tJtog&JStand la anojiier^ whateycr^|l^t,parUcul;3i.i: things . wiay| 

Each of the concrete ^oences is con- 
cerned with a partimUr glas ? ofthings. The abstract sciences 
properly precede the corresponding concrete sciences. 

5 23. Sciences: OeAucUyfit. aud„. Ipductly^^^ 
.^ductive sciences are those in which the reasonings used are 
mainly Deductive ; and Inductive sciences, dre based * on 
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observation and experiment through the use of the senses and 
direct consciousness — and on inductive inferences from such 
iacts of experience. Mathematics and Political Economy are 
Deductive sciences ; Chemistry and Botany are Inductiv^ 
sciences. There has been a tendency in recent times to 
restrict the term “science” to Inductive sciences only. This 
narrow signification of science would exclude Deductive 
sciences from the category. Logic is lx)th Deductive and 
Inductive. 

§ 24. Formal Knowledge, Formal Truth and 
Formal Science : — There are for human thought only two 
species of object. For that about which we think must either 
he a thought or something which a thought contains. On this* 
is founded the distinction of Formal knowledge and Real 
knowledge, — of Formal Truth ’and Real Truth, j The knowledge 
of the form of thought is a Formal knowledg e ; and the har- 
mony of thought with^the form of thpughl is a FojcmqJ.^.Jrulh. 
Thus or freedom from contradiction 

te St o f Formal Truth . Formal Truth is Subjective. 

Formal Knowledge is of two kinds : for it regards 
(i) the conditions of thought proper and also (ii) the conditions 
of <fur presentations or representations of external things. So 
Formal Truth is of two kinds,:— (i) Logical and (ii) 
Mathematical. We* have two ^Formal* Sciences : — (i) 
Logic or at least Pure Logic ; cand (ii) Mathematics.; 

§ 25. Real Knowledge, Real Truth and Real 
Science :-^^eal Knowledge is the knowledge of the 
reality of the relation existing between objects of thought. 
Real Truth *i§ the harmony between a thought and its matter. 
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^ree ment with, pbjwtimtactsJa„ih<,Jast Qf.RtaLTLuth. Real 
Truth is Objective^ , 

Real Truths ars dirided. into three classes Meta* 
physical Truth, which denotes the harmony of thought with the 
Recessary facts of mind ; (ii) Psychp lpg jcal; T |ruth^> the harmony 
of thought with the contingent facts of mind ; and (iii) Piiysi' 
cal Xiutb) the harmony of though! with the jphenomena of 
external experience.; 

'The Real Sciences arc the sciences of fact^for ihc|)oint 
from which they depart, is always a fact, always a presentafion ; 
,they are Conversant about existehces other than the forms *of 
thought/ Some of these rest on the presentation of self-con- 
^sciousTiess or the facts of mind ; others on the presentation of 
scientific perception or the facts of nature. The former are the 
mental sciences^ the latter the material. 

'§ 26. What kind of science is the Material 
.Logic ?— *All science, all knowledge is divided into two great 
branches; for it is either /(i) conversant about the objects 
knowm or (a) conversant about the jaws or conditions under 
which such objects are cognisable. . The former of these is the 
direct science or science simply ^ the latter, Reflex the 

science of science or the method of science. j 

All Real Sciences are conversant about objects known. 
The^ sci ence of science ’falls iiitojwo^branjdie?^ Of these, one 
which treats of those conditions pf knowledge which lie in the 
itsjlf is called Pure l^ogic ; the other, which 
treats of thpae conditions of knowledge,* which lie in. the 
nature, not of thought itself, but of that which we think., 

wiSSSetWhich e*jpounds^^^ wl»ich our scientific 



30 


HAffO-ffOOIt OP iVMcrtVP tOGtC, 


procedure, should be. governed, in so far as these lie it! the 
forms of. , thought is called Formal ox SuljecHve or Abstract 
or Pure Logics / The.,., science ^yfeich^ e xpoun ds the laws by 
w hich^ Qur ' sci en tiiic^prpccdur e should be governed, in so far 
as these lie in the ^contenis, materials, or >objec t v S, a bout wh icn 
]^Q.awled ij:e .is Cf2nygrsanit, , is called Material^ or Objective or 
Applied Logic. So the material Logic has a unique position 
among all sciences. It is not a material science ; but closely 
connected with all material sciences ; — it is the science of all 
such sciences. ,* 

• Mill desired to extend the limits of logical method so as to 
test the material truth of propositions ; he thought that he could 
expound a method by which experience itself and the 
sions of the special sciences may be examined. According to 
Carveth Reid, Logic is a Formal Science, and Induction may be 
treated formally ; but logical forms are only valuable so far as 
ttv;>' represent the actual relations of natural phenomena. ’ 
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IMlCEDIj^ AKQ ItBPlACT ESTOWIrEDaS. 

INTUITIVE AND INi^RENTIAIi TBOT^ 

§ 1. Immediate knowledge 

is kfiowlcdge oblaiacd , witb.QWt,. any process. i.4r. 

through di rect obscryatipn .of ^ the thing a.. tbemselveaf. .ajftd 
through the direct revelation of reason.} 

Immediate knowledge may be .fti^jnsuouat or rational* 

— ^ (\) Immediate knowledge is sensuous when it is given 
through the senses or by introspection. 

Sensuous knowledge has the following characteristics : — 
(a) ItJa always particular and singular, {d) ft belongs to the 
present moment in time. 

(3) Immediate knowledge is rational when the knowledge 
is obtained through reason or the faculty of ratjpnal Intuition. 
Reason or the faculty of rational Intuition reveals either univer- 
sal laws that cannot be established by experience,^ or nieta- 
physical realities. 

The Rationalists and Intuitive philost^hers believe in the 
existence of a faculty or reason or Intuition ; while the Empiri- 
cists deny its existence. ^ 

fi 2. Mediate Knowledge S— Knowledge arrived 

at by some form of Inference, dedu ctive of inductive, whether 

explicitly anij'^th 


ick^^ u nconsc iously, or 
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Mediate knowledge may be mistaken- for immediate knoW' 
ledge when the process of inference involved are rapid and 
unconscious. 

^ 9 3. Mediate and immediate knoWledg^e;— 

Knowledge is mediate when it arises from inference ; when ii 
arises without inference, it is called immediate knowledge^ 

§ 4.* What is meant by Intuition ?— (i) The term 
** Intuition ” is used in the widest sense as Identical with 
immedia/e knowledge^ sensuous and rational, singular and 
universal. Every piece of knowledge obtained by. di rect con *> 
sciousness^is called^ ^ 

{ 2 ) Generally the word “intuition” is used in a narrower 
sense and means discerning metaphysical realities and*«omu» 
general truths, through llie direct and immediate operation of 
our mind, without any process, of reasoning at all. 

§ 5. Intuitive and Infefential Truths :-t^Iiitui'- 
tive^ truths are those which are known immediately by direct . 
consciousness ; and those known l5y the mediation of other 
truths are ca^Jed Inferential Truths; — they are inferences 
whether from particular facts to general truths (Inductive), or 
from general truths to less general or individual one (Deductive). 

JS 6. Logic does not discuss the questions 
garding Intuitive Truths:— Facts of present conscious- 
ness, as — 1 am hungry, I hear a souiAl, 1 am pleased, I km, 
speaking, — are amenable to laws or rules ; they are final 
and conclusive of themselves. We cannot escape from themr 
we cannot be more t>r less convinced of them by ^ any method 
of procedure. *They are the ultimate data- of eaeh one’s know« 
ledge. Intuitive truths are sel f-evident . Whatever is known 
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US intuitively^ by direct consciousness is known beyond pos- 
sibility of question. What one sees or feels, whether bodily or 
mentally, one cannot but be sure that one sees or . feels. No 

truths ; 
certain 

than it is in .itself. There is no. logic .fqr this portion of pur 
knowledge. 

§ 7. Logic and Inferential Truths :--Lpgic deals 
with inferential truths only. Logic has to determine whether 
our inferences are valid or otherwise. Logic enters into all 
questions which are to be answered for this purpose. 

§ 8. Difficulty in distinguishing Intuitive and 
iifferential Truths ^‘There are certain things admitted 
by all to be matters of intuition or immediate consciousness, 
such as our sensations and emotions in their primitive char- 
acter; and certain other things equally admitted to be matters 
*of inference or mediate , cognition, such as the feelings“of 
other men, the facts of testimony and the generalizations of 
science there is a middle ground or margin, where intuition 
and inference arc blended and confused, and where what is 
accounted intuition by one man, may be called inference by 
another. This happens with some of the celebrated quesliods. 
The existence of the I^ity is reckoned by some to be an 


^ience is required for the purpose of establishing such 
no rules can render our knowledge of them more 


or aaJLDunedlatc a. judg- 

by others an iijj^?enc& from .4gsigji.or a judg- 
m^ftOt a while most commonly itjs viewed as both 

the one and the other. Again our perception pf a material 


w-orld is accounted an intuition by Rei(J^and Hamilton; w^hile 
others deny it to be intuitive in the sense intended. In fact the 
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controverted questions relating to the origin of our knowledge 
all lie upon the doubtful margin of intuition and inference." — 
Bain. 



V 


OBSERVATION AND EXPERIMENT. 

8 1- Observation and Experiment : The j^rouh^^ 
Ayork of Sclence^ihScience is based upon matters of fact 
ascertained by observation and experiment. These supply us 
with the data upon which the generalisations of science, which 
embody the laws or uniformities of phenomena, are founded. v 
8 2. Why Observation and Experiment are 
ii'Cee^sary for logicjal purposes.-^In order to form a' 
concept, we hav.e to observe things or facts. When we judge, 
we compare them. Comparison is impossible without observa- 
tion ; consequently -good reasoning depends to a great extent 
upon good observation. When some facts or phenomena 
appear before us and we have to infer any truth from them, we 
must observe them properly. So good observation is neces- 
sary for correct reasoning. We cannot have any experience 
unless we] observe nature; so inferences based on experience 
cannot be had without observation. is.j^i.lUndM 

observation^ Here observation is distinguished frpm Experi- 
ment,* {Pure Observation is merely noticing events and 
changes which are produced in the ordinary course of nature, 
without being able or at least attempting to^ control or vary 
those changes ; in experiment on the contraiy wq vary at our 
will. the combinations of things and circumstances, and then 
observe the result/ Vor the purpose of ^varying the circums- 
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tance8,--fthat is, of obtaining a number of difforent kinds of 
instances of the phenomenon in question, we must have re- 
course to either observation ox experiment \ that is, we must 
either find suitable instances in nature, or we must make them 
by an artificial arrangement. 

Wiijiout observation, we cannot form Theories or hypotheses 
as to facts. Observation isr also necessary in order to establish 
a theory. 

§ 3." Observation : Ex/ternal and Internal. — The 
external world is observed by h^eans of the senses ; and the 
internal* world of mind fiyi means of introspection or 
reflection. ; 

8 4. Relation of Observation* and Experifnerw:-; 
^Aill-flb^i«rvaUoiL,inxplics isoJialiOB---mental if not physical— of 
the phenomena examined. Attention is concentrated on some 
elemenp of the complex totality of presentation, and is with- 
drawn from all others. This isolation is perfect and permits 
of definite and exact observation, only when all the material 
conditions of the phenomenon under consideration are fully 
and exactly knoivn. But this is very frequently not the case. 
^Nature presents us with complex totalities in which' the pure 
Connexion we are seeking, is obscured by the many extran- 
eous elements with which it is mixed, up^ 

And furthef^ ^natural processes are in* some casej^ so ex- 
tremely slow and gentle that thiey escape observation.| The 
decomposition of water was cohtinuall^ going on, although 
it had nevef been observed b^ore the time • of lAvoisier. 
It is evident therefore that it ^ is frequently necessary .for 
the observer 'to himself determine the conditions under which 
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he will examine the phenomenaA* Jcvons says : — "To obsen^e 
with^ accuracy and convenience we must have agents under 
our control, so as to raise or llower their intensity ; to stop 
or set them in action at wiiU* jpuch a definitely determined 
obsef vation is Called an txpeAmenl, The end aimed at 
m observation is full and exacfi knowledge of all operative 
• conditions and this can frequently be attained only” ih experi- 
ment. ) • \ 

It is evident then that the diferei^e betTOeik Qbs£tJlSitijin 
and experiment is one, not of Wfid, but of degree* Experi- 
ment is not a distinct method of acquiring knowledge, but* is 
rather the prepaiation of the phenomena under consideration, 
soxhat the obsei vation may be m^e under known, instead of 
under unknown conditions, and sfMtIl consequently attain the 
highest degree* of accuracy. When complete knowledge of 
the essential conditions can be Obtained by observadon, ex<^ 
periment is unnecessary^ In fact; the, obvious distinction ‘ 
between observation and experim^ is that the latter is an' 
immens^ extension of the ^ 

T 5. When the observation is made with the 
help of a scientific instrument, is it simple ob- 
servation or experiment ?4'The use of a scientific In- 
strument does not transfprm an observation into an experiment, 
unless the instruthent mo difies^ the object which is being 
observed. •'Thus we invariably* speak of observing with a 
telescope or a microscope. The fact is t^en that exjfPrmuU 
o^siriBiOtm^^^t attificial and determinate con- 
bu t under aitificial and conditions which 

constitute an inte^^ral part of th e jmjge or. p(«oauct to be 6b-»^ 
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.served. 1 Thus common dissection is not expeKiment 
it introduces conditions in the way of separation and demarca- 
tion as definite as anything can be ; but vivisection is experi- 
ment, because the determinate conditions it protiuces, enter as 
factors into the action of the organism observed. 

5 6-^ What i^ “ NalijLral Experiment ? ’’—The 
transition uetween observation and exp^eriment is a gradual one, , 
as might be expected from the fact tliat they differ only in 
degree, i Natural Experiments are intermediate between 
Simple Observation and Pure Experiment. When the earliest 
astronomers .simply noticed the ordinary motions of the sun, 
Ttioon and planets upon the face of the starry heavens, they ^ 
wore pure observers. J^ut astronomers now select phelvise- 
places for important observations of the ^U;sUlsit^ 

Natural experiments arc regarded more as Observations than 
HS Ptxpirimcntsi 

•§ 7. The Aclvantageii of J^xperiment -{(i) Ex 
periment enables us to obtain innumerable jeombing^jtiQOS ot 
circumstances which are not tp be found in nature anci so add 
to nature’s experiments a muKitude of experiments of our own. 
Experiment is rendered imnspensable by the fact that on the 
suivace of the earth we usually meet siib.slances under certain 
uniform conditions, so that /we could .never learn by observa- 
tion what would be the natpre of such substances under other 
conditions^ / « 

^( 2 ) ^n simple Observation one has to nvait till suitable in- 
stances can be, found and this iayolvus.j[nuch even when 
such instances are ultiji^tely forthcoming, which they very 
often are not.^ . 
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'(yi When we can 'produce phenomenon by experimenta- 
tion, we can take it, as it wor. home with us and observe it 
in the midst of circumstances \ th which in all other respects 
>ve are accurately familiar.l 

(4) Kxperimenl is absoli|2ly necessary, when simple 
observation alone will not mak plain all the essential condi> 
tions of a phenomenon. ' 

(5) .By Experiment, knov edge can be advanced much 
more rapidly and surely than would be possible, if we had 
been confined to simple Obs rvation ; for in the latter Va«e 


the chief difficulty is to find 01 what conditions are operative, 
and this often can not be donJ with precision, whilst it is the 
very point which the experimeiy r determines for himself.; • 

' (6) P'xperirnent is our resource when we wish to deter- 
mine the effect* of a given cajise; for we can lake a cause and 
try what it will produce.; f 

§ 8. The Advautages pf OJ;)5ervaUan.-#;(i) Obser^a- 
tion is chiefly applicable whei] we are unable to obtain artificial 
experimt 4 its. Some natural f recesses, are so slow that Experi- 
ment is impossible. • 

(2) Observation often bquaints us with broad charac- 
teristics of phenomena, which in Experiment would have b^n 
obscured by special coneJitionL' 

( 5 ) Observation* is useful in investigating the unknown 
causes of a given effect. 

§ 9. What afe the I different -vvays by which 
we can “ iihprove. our powers of obseryation” ?— 
In- order to jronsider this question we ^ave to. start from the 
dual standpoint ; viz. from that which postulate^'an observiir 
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and an object, the former endowed with various faculties of 
sense, the latter possessing various attributes. This seems 
to suggest three different yfifys jja. . which ,%&jxught conceivably 
.iXDpfQye .our powers of observatLon; fon/i) we might simply 
endeavour to get nearer to the object in question, so that 
the sense mig^t . be put to less strain in cognizing it ; 
( 2 ) we might endeavour to enlarge the object, or in some 
other way to intensify its operation upon the senses j or ( 3 ) 
we might confine the improvement to our sensitive powers by 
endeavouring to make these more delicate and refined. J 

§ 10. What is the relation of Hypothesis to 
Observation and Experiment ? 

j^(.)bservations and Experiments are regulated by Hypoihe'Si^. 
The facts to be observed and experimented on are infinite ; wc 
must have a distinct purpose for our observation and experi- 
ment.) ^ hypothesis always directs our observation to parti- 
cular facts and lead us to experimeijts on them^ 

{^Hypotheses are formed also alfeV some amount of observa- 
tion.J 


§ 11. Fallacies of Observation :-r-The process of 
ascertaining what consequents, in nature, are universally 
connected with what antecedents, or in other wordd ^at 
phenomena are related to each other as causes and effects, is 
in some sort a process of Analysts. This operation, which we 
call analytical, in-as-much as it is the resolution of a complex 
whole into the component elements, is more than a mere 
"mental analysis. The mental analysis however must take 
place first. And every, one knows that in the mode of per- 
forming . it, o^e intellect differs immensely from another. It 
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• V 

h the essenCgC the act of t'bscrvin", for the observer is not 
he who merely seta the tl ’ttg which 's before his eyes, but he 
who sees parts that tlung is composed of. To do this 
well IS a rare talent. 

(i) One person from tnattenf ion or aiU'tiifK* in 
wfong place, overlooks half cf whai he sees. 

(n) Another sew duNs*. muci. ir> 're than he sec'*?, confound-^ 
%ng U with what he tm iQinn oi with lokat he infers, 

(ill) Another takes note of the kind ill the < licumstlnreS 
but being uie\i)eit in e<-tiiTiat*n tlieir dcgiee, Uavts the t/u m 
:U\ of *rh Ddij^ue an ! umet tain * 

uv) AnuiiiCr see^ i.ideed th^ whole, but makf^% ^nrh 
T^tflui/d division ('f It into pan,, tliiowiug things into 

.Inch icquire to be separated, and 'C'>nnung oihcrs 

which might .i^rc .'^nvenientlv be consuleiod as one. 

• • • ' 

( 'on^'viuently fallacies or Obseivation arise J 

Tallacioo of Obsctrvnlion aroof twokincKr ' 
(i) fJon-Ubscivation .uid (2) Mal-UbbeiL\aUuj 3 ., , 

;(!)/ Non-Observation b lo Non-t Ibsuiv.uion, 
*vhen all tiic erior consists in overlooking 01 neglecting 


or parliculai s which onght to have \ wv»u observed. I 

All observation implies sciccuoc la . lation of phAcj 

“ ■——■■■nil < WWIMWI « MW. *» — — - 

In making ihis^^sclcclioii * is evidently . c*as> to ovt . 
look or to neglect V) cithr^r instance* jr (nj conditUi 3 w.a.'j 


''•e pcrtinpnt to the matt*”- m hand.^ 


Neglect Of iitstailces Uequentlv due to bias. 


liave a nat'!**.'?! tcr.den?\ to dwH upwa instance^ v hich make 
h)r the theory we would like to see established, or which \.c 
have hitherto held, and to treat as o^no th6sc 
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which make against it or even to neglect to consjider them at 
all. A very common form in ,>which non-observation of 
instances appears is when attention is directed to positive in- 
stances whilst negative instances are neglected. This origi- 
nates in a kind of natural tendency of the mind to be 
impressed by any occurrence and to omit to notice non- 
occurrence.’ 

f Neglect of operative conditions happen because in 
every examination of concrete reality a residue of unanalysed 
elements remains and this opens a possibility of leaving out 
of‘ consideration Some element which is an essential part ol 
the phenomena under investjpation. This fallacy is specially 
copimon in inferences on social and economic subjccts.x*^ ^ 

(2) Mal-Observation : — It is Mal-Observaiiop ^hcii 
something is not simply unseen, but seen wrowg j ?w |^en the 
fact or phenomenon, irtstead of being recognized for what 
it in rdality, Mal-Ob^ei 

vation is meant the wrong interpretation of our impressions. 

All observation involves implicit inference or lire interpreta- 
tion of what is received through the senses by referring it to 
some part of the knowledge previously posse^s^d. When this 
refwrence is wrongly perfer-.peJ, we have a case of Mal-Observa- 
lion. The rustic who takes a tombstonp brightened by the rays 
of the moon for a ghost, falls into the fallacy we are now 
considering. The sensuous ^impression as received is iii«t 
what it should be under the circumstanQcs ; in ihc meaning 
given to that impression the error will always^be found to 
lurk. All illusions ar erases oi^ Mal-Observation. 
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AITALTSIS AlTD SYNTHESIS. 

1. Analysis and Synthesis defined Ana l ysis jf, 

the.^niluaaiicia.^im(;s-^ w hole. Logical Analysis and 
Synthesis must not be confused with the physical actions^ bi\J 
they are nevertheless actions of mind of an analogous character. 
Iru^e material world, both the separation and the combination 
are actual ; in the mental world, both of them arc ideal. 

2. How dp you distinguish Logical analysis 
and ‘Synthesis from Chemical analysis and Syn- 
thesis ? 

Chemical analysis as distinguishable from Logical analysis 
is the actu/il breaking up of a compound substance (e, water) 
into its elemenuiry ingredients (i. oxygen and hydrogen). 
Chemical Synthesis is a reconstruction of compound material 
objects from the elementary substances into which they have 
been analysed. The recombination of oxygen and hydrogen to 
form water is an ^cxam*ple of Chemical Synthesis. The 
Chemist who receives a drug for examination and decomposes 
it into several Chemical elements and ascertains their nature 
and comparati^ve quantities^ does what is* called Chemical 
Analysis. When he brings together carefully weighed q?7anti||es 
of lertain single substances and makes Sjem CiTfQ^ically com- 
bine, he doe^ wbpt irvulieu Chemical Synthesis.)- But Logical 
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inalysisis ideal separation, afld Logical Synthesis is ideal 
combination z. e, they are separation and combination of parts 
of a thing oi phenomenon, in thought only. 

g 3 "wVhy Analysis and Synthesis are neces* 
sary fo/ logical considerations? 


(^When we observe anything or phenomenon, we separate 
it out from lise f-jLolc u.ii verse ; our aitention is directed to 
one thing only so iliere is anal\ ds in every case of ‘observa- 
tion. Then again when .i .hlng is perceived, it is perceived as 
iiiide up of L veifl narts nncl having different ph.-^^es so 
t:nalysis and syntliesis are* both in'.olved there. Without 
Analysis and Syntliesi<J, Observation and Experiment cannot 
be eff cied. The pr^ cesses of Analysis and Syhtbesis'pefWflc 
every elementary operation which enters into Logic. We 
could not formulate prupositions, we could «ot even ' nceive 
notio IS and employ terms, unless our minds and the r*.inJs of 
Others before uS had been long and^ actively at work in this 
§ 4, v.*.owledge dependent upon Analysis and 


Synthesis i^Our knowledge of a thing is dear, I v'hen we 
,caM recognize it with certainty and do not coufuEc it willi other 
^tilings. ( Our knowledge is 4(bLlnct, when v/e can distinguish 
fibe parts and qualities of llie thing knuwn. Jn order to know 
the diffei '^nt parts of a thing u /. to huw. a uibtincl knowledge 
of a thing, we mu^ analyse it.y 

Absliact ideas arc forn^d bv abstraction. Abstraction 
means taking asunder ; sort is Synonym an.s with 

a]iialidc.s 

or\^rts of t hi uj^s from r:>di^Q|JbkI>_Yyh*^^ ca nnot be actmijly 
geiiaxau^ji-«y. in. trying kc ihiuk of one or more of them^y 
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Knowledge of a thing depends upon Synthesis also as 
impressions that we receive from a thing are synthesized. Dri 
Ward writes : — ** It is essential that impressions should recur 
and recur as they previously occured, if- knowledge is ever to 
begin ; out of a continual chaos of sensation, all matter and 
no form, such as some philosophers describe, nothing but 
chaos could result. But a flux of impressions having this real 
or sense-given order will not suffice ; there must be also attention 
to and retention of the order. {Out of the variety of impressions 
simultaneously presented, we do not instantly group together alt 
the sounds and all the colours, all the touches and all the smelli^, 
but dividing what is given together, single out a certain sound 
or sifiell as belonging with a certain colour and feel, similarly 
singled out from* the rest, to what we call one thing."') 

5. Anal'ytlcal and Synthetical Judgments !— 
The process of judging taken by itself seems to be a process 
of Synthesis only, as it consists in joining a new predicate idea 
to a subject idea, and combining them into one more com- 
pound idea. But we must remember that Judgments are 
generally divided into two classes; — (i) Analytic and (ii) 


Synthetic. Wl ^en th^ connot ation of the predicate of a pro- 
pqsidon is the same as ora part of the c3nBotation of tlfe 


subje ct, the proposiJLi ojU».CalXed.JKe£^ ^ 



Y&k Analyticstl and Synthetical jReasonlng* : — 

ijnductipn and'Deductipn are regarded respectively as analytic 


This Ser:,tion may be omitted on the fir^^ading and may be read 
with advantage after reading the Notes on '‘Induction/^ . 
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cal and synthetical reasoning. Analysis and. Synthesis, as 
now understood, are almost universally regarded as the proces- 
ses^mental processes for the most part, but also extending 
to physical processes in a few cases, where it so happens that 
thinking can readily be translated, step by step, into action, — 
by which we break up a complex whole into parts, and put 
together a" Dumber of parts in order to constitute a whole. 
What do these words exactly denote in the province of Logic ? 
To illustrate Synthesis, we might take the two simple premises, 
‘■'All A is B,” “All .A is C,” and combine them into the result 
‘•All A is BC.” And to illustrate Analysis all we need do is to 
start with this conclusion and resolve it into the above two 
premises. Had premises and conclusions of this type TJC^n 
familiar lo cultivators of common Logic, as they arc to those 
of the Symbolic System, no one can hardly suppose that 
Synthesis and Analysis would ever have been applied to mark 
any other pair of o])erations than this. 

The frequent employment of Analysis to indicate Induction 
dates, for English readers, from some well-known remarks by 
Newton in his “Optics”, which have been quoted by D. Ste- 
wart and made the text of an interesting discussion. “As 
iiF’Malhematics, so in Natural Philosophy, the investigation 
of difficult things by the method of .^Analysis ought ever to 
precede the method of Composition. Thil? Analysis consists 
in making experiments and observations, and in drawing con- 
clusions from them by Induction. By this way of Analysis 
" we may proceed from compounds to ingre^dients ; from 
motions to the forces ^ reducing them and in general from 
effects to theif ^causes. This is the method of Analysis. And the 
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method of Synthesis consists in assuming the causes discovered 
and established as principles and by them explaining the pheno- 
mena proceeding from them and proving the explanations.*’ 

It is obvious that what Newton is hcrei speaking of is some- 
tlTing far wider than the mere logical processes indicated 
above. It is quite true that there is a large employm ent of 
j\nal ysis jp T^rluriinn But SO there vis JSynthesis toolxnd they 
are both employed in Deductive reasoning. The fact seems 
to us to be that Analysis and Synthesis must be understood 
in a far wider sense than that in which we are able to identify 
them respectively with Induction and Deduction. They afe 
general processes^ not confined to either of these forms of reason- 
'Tfie utmost that we can say is that, of the two^nduction 
decidedly makes much rnore use of Analysis than Deduction doe.^ 
Induction may be regarded as • analytical from one point 
of view ; but may be regarded as Synthetical from another 
point of view, Rift^naly tic»;ily becau se .froia ..wu 

proceed io hn d.QuLt he- fimdain e We go through parti' 
ciilar case., to find out what is common to all. Jnduriion is 
SynthetkaL because by it we-bin d tosrethier ill particular c ases , 
not only p bserved but (induction is analytic? 

in Intension^ i,e,, it we look to it from the attributive point dff 
view ; and Synthetic in Exiension, i,e,, if we look to it froim 
the denotative point Of view; Dr. Whewell’ says, — Induction 
is both analytical and Synthetical, tin order to form a hypo- 
thesis, Analysis is required, and after that Synthesis. 

Deduction is analytic in extensile point of vievv ; becau.se 
in deduction we pass from general to pr^iculurii ; particulars 
appear to us. It is Synthetic in intension, , ■ 
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S 7* Analytical and Synthetical . method 
(Correctness of inference is not ail that is necessary either ifor 
the. attainment of truth or for its exposition, h is also essential 
th,^ those inferences should be prdperly combined. This is 
^ the subject-matter of Method^ The doctrine of Method 
considers how reasonings, when employed continuously upon 
any matter whatever, should be set forth to produce their 
combined effect on the mind. Method may • therefore be 
defined as t he (corre ct arrangement o f thou ghts either for t he 
(^scovery or for.tbe exposition of Jiutb. 

^ The character of the method to be adopted is partly deter- 
mined by the subject-matter dealt with, and partly by the 
object in view. This will be manifest from the discussioTT of 
Induction and its relation to Deduction. For in some cases 
we can begin with general judgments and principles and 
our object is to follow these out into their application in 
parxiculu instances ; and in othei^ cases we must approach 
the problem from the side of particular instances and our 
object is to discover what general laws these particulars 
exemplify. There is thus a broad division of method corres- 
ponding to the distinction between inductive and deductive 
iicference. When the object is to ascertain general principles, 
and the only procedure open to us is the examination of parti- 
cular instances, the method is called Analysis. For here we 
start with the complex of experience, and by examination and 
thought try to analyse or resolve it into the simple and univer- 
sal relations which are realised in it. On the other hand, 
when we start from, general principles, either intuitively 
grasped or rijgprously demonstrated, we follow the method of 
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Synthesis, foe by the cotnpbsition of simple and universal 
relations we seek to construct? the complex individ Al. 

So there are two methods ; — (i) analytical and (ii) syntheti- 
cal. These two methods are not opposed to each other. 
‘'They differ only as the road by which we ascend from a 
valley to a mountain does from that by which we descend from 
a mountain into a valley, which is no difference of* road, but 
only a difference in going.*' A science is experimeniaU when 
its method is mainly analytic ; and deductive when its method 
IS chiefly synthetic. 
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CLASSIFICATION AND DEFINITION* 

• Part 1 . — Classification . 

§ 1. What is a Class ? — A class is a collection of 
individual objects having some attribute or attributes in com- 
mon, which commoaattribute or attributes are connoted by the 
class-name. Every general name is the name of a class, for 
it is evident that when we invent a name connoting certain 
Yttril)ules, wo thereby create a class consisting of every 
possessing those attributes. 

§ 2. What is Classification? — Classification, in 

^its widest sense, is a mental grouping of facts or phenomena 
according to their resemblances and differences, so as best to 
SL-rve some purpose- It is a mental grouping ; for though in 
museums we often see the things themselves arranged in 
classes, yet such an arrangement onl)^ contains specimens re- 
presenting a classification. The classification itself may extend 
lo ’innumerable objects most of which have never been seen at 
all, 

§ 3. What ts the principle of Classification ? 
Things are classed according Ch their resemblances and diffei - 
^nces : that is to say, those that most closely resemble one 
.mother are classed together .^on that ground ; afid those that 
difter From one.another/’in important ways are di.sJtributed into 
dift'eieut classes. The more the things differ, the wider apart 
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are their clast?es both in thought and in actual arrangements. 
Tf their differences are very great, as with animals, vegetables 
and minerals, the classing of them falls to different depart- 
•nicnts of thought or science. We must not suppose that there 
is only one way of classifying things. ^ The same objects may. 
be classed in various wars according to the purpose in view. 
The principle of resemblance and difference is 'recognised 
in all these cases : but what resemblances or differences are 
im|)onant depends upon the purpose to be served. 

§ 4. Purposes of Classification Purposes may 
themselves be classified : and here the most important distine- 
ji 9 j^tor the logical purpose is into (a) special or practical 
purposes, as in gardening or hunting, and {^) general- or 
scientific, as in Botany or Zoology. The scientific pur])Ose 
is merely knowledge, which may subserve all particular or 
practical ends, but has no other end than knowledge directly 
in view. • . • 

§ 5. Uses of Classification /r^The general object 
of all classification is to keep our control over the facts by 
marshalling the objects in order ; to know where to find a 
thing when it is wanted and to economise our statements in 
the retention and communication of our knowledgejf • 

^ ^One use of classification is the better understanding of the 
facts of Nature or of any sphere of pracficejl for understand- 
ing consists in perceiving anfl comprehending the likeness 
and difference of *thiTigs, in assimilating and distinguishing 
them and in carrying out the process systematically new 
i:orrelatioiis of pro])erties are contindH^y' disclosed. 

|Ano.ther use of classification is to aid the memory .1 It 
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strengthens memory, because one of the conditions of our 
remembering things is that they resemble what we last thought 
of; so that to be accustomed to study and think of things in 
classes must greatly facilitate remembrance. But besides this, 
(it improves the character of memory, by making us more 
likely to remember what we want.J For what we want in any 
emergency is to remember what served the purpose in similar 
cases ; or to recall cases similar to the present one. 


5 6. Deductive and Inductive ClassiflcatiQQf 
QaauficatioiLinay bsi cither Deductive or i n ductive ; that is to 
say, in the formation of classes, as in the proof of propositions, 
wemay, on the whole, ^proceed from the more to the Ijess, or 
from the less to the more general not that these two pfo- 
cesses are entirely independent. 

I 


Deductive Classification is what is ordinarily called 
Formal Division^' ^he problem of division is concerned 
with the formal side and the problem .of classification proper 
is concerned with tlfe material side of ihe same proceggA^Divi- 
sion and classification are Ihe same thing looked^ at from 
different points of view ) any table presdhting a division pre- 
sents also a classification. division starts with unity and 
differentiates it ; acidification starts with multiplicity ai\d 
reduces it to unity or at leain to system. 
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The process of Deductive Classification or 
formal Tlivisinn may be represented thus : 


AB 

I 


ABC ABc AbC 

Given wy class (A) to be divided. 


I 

Ab 

I 


AbC V' 


5 I. Select. one important character, attribute or quality (U), 

not common to all the individuals comprehended in the class, 

t4ie1)asis of division (jvjifiatm). ) 

2 . ‘ PT0C(i^(Xhy.J)j£jkjal(mjt; that is cut the given class into 

two, one having; the selected attribute (B), the other not havint;^ 

It (by 'This like all formalprocesscs, assumes the principles 

-of contradiction and excluded Middle.' • 

* * 
When a class is thus divided, it may bb called in relation 

to its sub-class, iLge?7us; and in relation to it, the sub-class 

may be called species : thus, — Genus A ; species AB and Ab. 

;3. Proceed gradually in the order of the importance' of 

characters ; that is having divided the g^ven class, sub-divide 

on the same principle the two classes thence arising, and so 

again, until all the characters are exhausted ,'j 

Dimsio ne fiat per saltum,. .. , 

The process o( Inductive Classification may be 

represented thus : • 


• of ^ beL.da55*ified: 

' 1 . PlaCe together in groups (or in tSougbt} those things 
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that have in common the most, the most widely diffused and 
the most important qualities./ 

(2. Connect those groups which have, as groups, the 
greater resemblance and separate those that have the greater 
difference.) 

(3. Demarcate, as forming higher and more general classes 
those groups that have important characters in common ; and 
if possible, on the same principle, form those higher classes 
into classes higtier still ; that is to . say, graduate the classifi- 
cation upwards.; 

Whilst in Division, the term genus and species are entirely 
relative to one another and have no fixed positions in a grada- 
tion of classes, it has been usual, in ^.(pductiv^^ Olgssifitst'pn, 
to copfine the term species to idasses ..regarded as, Lojrest inkthe 
scale and to give jhe termjffD^gj ^ classfi^^^^ .the stepL, above, 
and at each higher step to find some new term, sucK as 
Tribe^ Order ^ Sub~kingdom, Kingdom, If having fixed our 
species, we find them sub-divisible, it is usual to call thel 
sub-species Varieties^' 

§ 7. Connexion of Naming and. Glassifica- 
tion : — (u> General names have a meaning quite irrespective 
of classes. In predicating the name to a thing, we predicate 
only the attributes ; and the fact of its belonging to a class 
does not in many cases^ comit into view at all, when we 
assert a general name as ^u«^of a subject, we meap to assert 
that that subject possesses certain anpbutes animality/' 
** rationality &c, which assertion has nothing to do ' with 
classes. 

(i) But M soon employ a name to connote atiibutes’ 
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the thingSi be they more or fewer, which happen to possess 
those properties are ^pnstituted ipso facto a class. > Every name 
which connotes an attribute divides, by that very fact, all 
things whatever into two classes, those which have the attri- 
l^utes and those which have not.'^: 

(f) Some times on the other hand general names owe 
their existence to classes. A natpe is sometinses introduced 
because we have found it convenient to create a class. This 
is usually the case with the classes of Plants and Animals ; as 
when we divide Plants into Phsenogamous and Cryptogameus. 
f. ^ § 8. Relation of Classification to Inference j- 
All . logical inference involves classification. Indeed every 
jndfwitnt involves classification, because the predicate is al- 
ready a general term denoting what is common to a class% 
How then are jclassihcation and inference related ? Class 
fic&tion involves inductive inference. When we have 
•a set of things A^^, A^, A,, Ac before us and form them in our 
minds into a complex class by saying ihit all these A^ agree 
in having the property x we are forming a classification, and 
at the same time drawing an inductive generalisation. Clas-« 
sification also involves Deduction. When we refer 
a particular thing A^ to a certain class, or in other woc'i^f 
when we extend our class to include a new individual A^, 
then we implicitly make a deductive inference. 

As for example : — 

A^, A, A3 Ac.— k&re members of a class, possessing the 
common attribute 
• .A^ possesses the attribute x> * 

A. is also a member of that class.'' 
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§ 8. The doctrine of Real kinds Mill, follow- 
ing the schoolmen, says that thejre are in nature, Real kinds 
or fsuch classes as are marked off froxif one another by an 
: u^nown multitude of distinguishing characteristics.; Not-Real 
i^inds are not so marked off. [The members of one real kind* 
; characterised by the possession of an inexhaustible number 
of common properties, not referrible to any common caus^ 
The members of a Not-Real kind agree only in certain partf- 
culars which can be numbered, — that is, which have only 
certain specific and determinate common properties. 

t There are some classes, “the things contained in which 
differ from other things only in certain particulars which may 
be numbered, while . others differ in more than dhn > be 
numbered, more even than we need ever expect to know. 
The former classes are not Real kinds ; the latter are so. 

Compare the class ^ animals ' With the class * white things*; 
in the laftter the members are not distinguished necessarily by - 
any common properties except whiteness^ and any properties, — 
effects of whiteness, — white things possess only a limited num- 
ber of common properties and differ from other things only in 
teVpect of them ; but a hundred generations have not exhausted 
thg properties which are common to aU animals ; and though 
physiologists are continually discovering new ones, yet there 
is no probability that they will ever be abfe to say that they 
know of them all. Moreover J:hese common properties are not 
referrible to any one cause. Animals differ from other things 
by many distinguishing features. The class ^•animal ’ is a 
Real kind ; the class ' white things ’* is not. All animals 
possess an innumeral)le number of common properties ; s*o 
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do all plants. ' The class of animals is marked of! from the 
class of plants by an unknown multitude of distinguishing 
characters. jSo these two classes are two Real kinds. 

' ^ J.Griticism : — Mill's doctrine of Real kinds is essentially 
modified by the modern theory of Evolution which does not 
recognise any absolute gap between things however different 
they may be in their nature, as Mill's doctrine seems to imply. 

§ 10. Real kinds and Natural Classes It is 
sometimes said that Real kinds are natural classes or clashes 
formed by nature ; we have akeady seen that classes are 
really framed by the human mind, but according to Mill, the 
expr^sion is true thus far, — (i) that Real kinds are classes 
for the recognition of which, as such, no elaborate process Ts 
generally required, because each of them is marked of! from 
all others, not by some one or few prpperties which may be 
^efficult to detect, but by its propertiej generally ; and further 
(2) the end of classification would be subverted if we did nfit 
recognise Real kinds as classes. 

S 11. Natural and Artificial Classification 


(Natural classification is based on^^^hose properties of things 
which ind^^sjte not only the most num erous but also the 
important geculiarities^|||rhe prop ^|| | | es, therefore, according to 
which objects are clas.sified should, if possible, be those which 
are ^lises of many other properties ; or at any rate which are 
sure marks of themj^the properties which contribute most, 
either by themselves or by their effects, tocenderthe things 


like one another, and- unlike other things, whidi give to the 
cla^ composed of tiiem the most maAttd individuality and 


which could most impress the attention of a spectator who 
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know all their properties but was not specially interested in 
any. 

B y A rtificial classification is m^ant any classifkat» on based 
on a mo re or less <|r^>itrarily selecte d outward mark and pecit- 
liarityi. which, do not necessarily correspond to or represent 
anything fundamental and essential in the nature of things. 
An alphabetical list of things is an example of such a classi- 
fication. 

•(^‘Natural classifications give us the deepest resem])lances 
and relations and may Icath us ultimately to a knowledgfe of 
the way in which the varieties of things are produced. ^ They 
are therefore essential to a true science and may alB\pst be 
.said to constitufe the frame- work of the science. Yet it does 
not follow that they arc appropriate for all purposes. An arti- 
ficial classification of, the elements is thus necessary to the 
detectiA^n of substances and accordingly in any book on che- 
mical Analysis will be found arrangements of the elements 
according to characters of very minor importance, but which 
are selected on account of the ease and certainty with which 
they can be observed". — Jevons. 

§ 12. The distinction of Classification as natur- 
al and Artificial criti^ed:— This distinction according 
to Dr. Venn is not a satisfactory one. (i) Kvery arrangement 
is artificial in so far as it is our own voluntary procedure and 
not a result offered to us from without, (ii) It is also artificial 
in the sense that we are seldom or never proposing to group 
the actual objects themselves, but only to make an ideal ar- 
rangement of them in ^ur own minds, (iii) On the other hand 
every classification ought to aim at being natural in the sense of 
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coni'urming to tiie facts and endeavouring to be as suitable . as 
possible to the circumstances. • 

§ 13. Classification intended for general pur- 
poses and for special purposes: —Dr. Venn does not 
like to make any such distinction as Natural or Artificial in 
classification ; but the distinction which he likes to make is 
that between classification intended for special purpose!^ and 
that which is ^tended for general purposes. 

There must be some purpose or aim presupposed in every 
arrangement of the kind in question and the determination of 
this purpose at once puts a stamp upoIR the consequent classi-* 
fication. It is i>ertectly optional on our part to select our 
purpose, and the purpose may be of the most various kinds ; 
but as soon as we have decided upon this, one particular 
arrangement is nece|^itated as being more complete and con- 
venient, and therefore more natural than lliy other. 

What is ordinarily regarded as an artificial classifiiation, 
ought to be regarded, according to Dr. Venn, as a dassificaiion 
for special purposes \ and what is generally known as a natural 
.classification, ought lobe regarded according to him, as a 
classification for general purposes, A special classification, 
being conditioned by this or that object or the want of thii>:ii 
or that class of persons, is in a measure a personal or subjec- 
tive one, so a truly objective classification, which shall 
hold good for all persons, shall desterve to be called a natural 
one. • 

§ 14. What does Mill mean l>y ^ Natural 
Grotfps ? what according to him is th.e object of 
a Classification into such groups ]^'aiura| g rou ps arg 
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• cUusses of such a kind that the things included therein resem- 
ble each other most in the genei^al aggregate of their properties. 

The object of a classihcation into such groups is the best 
possible ordering of our ideas in reference to the things, or to 
make us think of those objects together which have the grea- 
test number of important common properties. 

ItS general problem is to provide that the things be thought 
of in such groups and those groups in such ai^prder^ as will 
best conduce to the ascertainment and remembrance of their 
laws. 

§ 15. How are Ikatural groups constituted,— 
by type or by definition ? * 

WhewelPs theory is that Natural groups are consti- 
tuted by typ^ and not by deiniiion. 

We must undersUnd what is meant W a‘‘type.”^ ^type 
IS an emjit^OL <:xau![ple of auy Qlaas an example which 
presents the characteristics of the class most conspicuously 
and completely, f i Natural classes, according to Whewell, are 
formed by being gathered round these types ; and a class really 
.consists of the type and all objects which bear a certain 
amount of general resemblance to the type. 

* The meaning of Whewell's theory is that objects are aggre- 
gated into Natural groups on the basis of more general resem^ 
blanct, that is what Whewell calls by reference to a type and 
not by resemblance in specific assignable particulars, which 
can be expressecj in a definition. 

. Mill’s* Criticism of Whewall’s Theory s— The 
truth is that eyer} g^Cs or famfly Is framed with distinct reference 
to certain cbaractets (i.f. by Definition which enumerates those 
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characters), and is composed, first and principally, of species 
which agree in possessing all those characters. Our concept 
tion of the class continues to be grounded on the chara\:ters ; 
and the class might be defined ; — those things Which either 
possess that set of characters or resemble the things that do so, 
more than they resemble anything else. Not only, therefore, 
are Natural groups, no less than any artificial classes, deter- 
mined by characters ; they are constituted in contemplation of 
and by reason of characters. 

But there is truth in WhewelPs theory (f)« It 
is not necessary for every member of a natural group ao 
possess all the characters laid down as those of the group and 
so far'the definition may be said to fail in determining the 
group. In fact, natural classes might be defined in this way — 
those things which either possess such and such character^; 
— (tfios^ enumerated in the d*efinition), or resemble those things 
which do possess them more nearly than they resemMe an^-- 
thing else. 

(ii) Our general conception of the group is a type, to 
which we usually in the first instance refer as a ready means of 
suggesting to what group any given individual or species will 
most probably belong ; but a deferminalion of the questj^n 
must always test upon a reference to the characters laid down 
in thp definition of* the group. Natural grouping may, then, 
be said to be j/iggesled by typ^ (Le. by mere resemblance), 
but delermined by definition {ue. by possessing specific charac- 
ters or propeities). * 

A 16. What is* Clssification^by Series?— Classi- 
fication to be complete does not stop with arranging things 
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into groups ; ft also enctekvQjir^ to arrange these groups In a 
serial ordc n Classification by series brings into one class all 
the^thitigs which exhibit the phenomenon which forms the basis 
of our classification in the same degree, and into another class 
all the things which exhibit it in a slightly higher degree, and- 
so on till we have arranged a series of classes which present 
every manifestation of the phenomenon from the lowest to the 
liighest and most complete. ^ 

S 17. The Requesltes of a Classlflcatlon by 
Series : — (i) It requires the power of recognising the essen- 
tial similarity of a phenomenon in its minuter degrees and 
obscurer forms with phenomneon in the greatest perfection of 
its development ; that is, of identifying with each other all 
phenomena which differ only in degree, and in properties 
which we suppose to be caused by difference of degree. 

(2) In order to recognise this identity or in other wgrds, 
their exj^ct similarity of quality, the assu mption of .tyg.e-sens,s 
is indispensable. 

(3) It is necessary to bring into one grand class all kinds 
of things which exhibit the phenomenon, in whatever variety of 
form or degree. 

(4) It is necessary to arrange these kinds into a series, 
according to the degree in which they exhibit ft ; beginning 
with those which exhibit in the greatest intensity and perfection, 
and terminating with those which exhibit least of it. 
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Part H. — Definition, 

S 1. Definition and Classification : How they 
*are related. — The process of detennining a definition is 
inseparable from classification. We know that classification 
consists In distributing things into groups according to their 
likenesses and differences, regarding as a class those individuals 
which have most qualities in common. In doing so wc must 
of cour^g^ recognise the common qualities or points of likepess ; 
and to enumerate these is to«define the name of a class. 

If we discover the qualities upon which a class is baseef by 
direct observation and induction, by the same method we 
discover the definition of it. 

5 2. What is meant by a definition? Why 
definition is necessary; what is its place in 
Logic ?— To define a name is to give a precise statement of 
its meaning or connotation. The name to be defined is* the 
subject of a proposition, whose predicate is a of the funda- 
mental qualities common to the things or processes which the 

subject denotes, and on account of possessing which qualities, 
this name is given to them. 

As classification enables us to understand the facts of NIture 
in a better way, so definition gives us also betternnderstanding. 

'What we find to be true in some cases we want to assert 
that that is also true in all simlltr cases i. f. in all cases belong- 
ing to the same clatfl But how should we, know whether some 
particular cases belong to any particular class or not. ^ 
essential ch^Risterg in(Ucated by the claat^name 
aad ve must examine whether these particular cases possess 
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those characters. Every definition is nothing but the statement 
of essential characters possessed' by a class of things. Mill 
says : — The purpose of definition is not to expound a name but 
a classification. 

To form a good definition is a work of no small difficulty 
and ^ one calling for no small sagacity. It involves careful 
observation; comparison and analysfs' of the things observed, 
abstraction of the mind from their differences and generalisa- 
tion, besides the power of distinguishing primary from deriva- 
tive qualities. In short the definition is the perfecting and 
completion of,.. t^^^ process of conception. Definition is the 
logical instrument of the first division of the science, thaj: rela- 
ting to Terms, It remedies their indistinctness, by giving a 
precise and fixed meaning to every name capable of having 
such a meaning assigned to it, so that we may know precisely 
what attributes it connotes and what objects it denotes. It is 
only in this way that our assertion can have a fixed and deter- 
minate import. So its value can be easily estimated. Definition 
is essentially practical and is therefore a part of Applied Logic. 

S 3. The limits of definition : What names can- 
not be defined : — The limits of definition are two-fold : {a) 
A ifame whose meaning cannot be analysed cannot be defined. 
So the names tf our simple feelings cannot he defined^ because 
their meaning cannot be analysed. Resistance and weight, 
colour and its modes, many hames of sounds, tastes, smells, 
he^ and cold — in fact whatever stands ftnr an unanalysable 
perception, cajanot be made intelligible to any one who has 
not had experience of t}ie facts denoted ; they cannot be defined 
but only exemplified. A sort of genetic definition may perhaps 
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be attempted, as, if we say that colour is the special sensation 
of the retina, or that blue is^ the sensation produced by a ray 
of light vibrating about 700, 000 000 000 000 times a second ; 
but such expressions can give no notion of our meaning to a 
blind man or to any one who has never seen a blue object. 

Abstraa names may be defined by defining the corres- 
ponding ^69^^ the definition t)f ''human nature is the 
same as of " man." But if corresponding concrete be a simple 
sensation (blue), this being indefinable, this abstract (blueness) 
is also indefinable. • 

{b) The second limit of definition is the impossibility of 
exhaufUing infinity, which would be necessary in order to 
convey the meaning of the name of any. individual thin.j; or 
person. Proper names cannot he defined. In attempting to 
define a proper name if we .stop short of infinity, our list nf 
qualities or properties may possibly be found in two indi^idii;iN ; 
and then it becomes the definition of a class name or gcnerlll 
name, however small the actual class. Hence we can only 
give a description of that which a proper name denotes, t rni- 
mcrating enough of its properties to distinguish it from evet y- 
thing else as far as our knowledge goes. 

§ 4 . Rules of Definition :--The following rules rnu^c 
be observed in framing a good definition : 

I. It should contain neither tnfre nor less than the confto/a- 
lion of the term define^. 

II. It should be clearer than the term defined, and ihmdd 
noi^ therefore^ be expressed in unfamiliar ^figurative Jr ambiguous 
langtMjge. 
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III. It should nol consist of a term synonymous with that 
defined. 

IV. It should never be negative when it can be affirmative 

Or to sum the rules intio one, 

A delinition should be (i) adequate, precne, and (if) clear, 
and should not be (iii) tautologous or (iv) negative. 

§ 5. Perfect and Imperfect Definition :-yA perfect 
or complete definition is one which expresses the whole connota- 
tion of the name ; an imperfect definition does not express 
the whole connotation, f 

. Imperfect definitions are divided into two classes :--(i) In- 
complete definitions and (ii) Accidental definitions or Descrip- 
tions. ' • 

incomplete Definition J-r-When a name is defined by 
part only of its connotation, we have an Incomplete Defini- 
tion. 

Incomplete Deflnations serve the practical 
purpose of Definitions when it happens that all objects which 
possess the enumerated attributes possess those also which 
are omitted. 

Accidental Definitions or Descriptions They 
jge definitions composed of any attribute or combination (;f 
attributes which ( though they are not connoted by the name 
defined) happen to be common to the whole of the subject 
and peculiar to it. In this <. kind of definition the name of a 
defined by any of its inseparable accidents. It has 
been rejected from the rank of genuine definition by all logi- 
cians and has been termed description. 

Accidental definitions may be raised tS the 
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rank of incomplete or evem of compute deflni-i 
tioa, it the definition (or description) thus formed, be 
convertible with the name which it professes to define ; that 
is if It be exactly co^extensive with it, being predicable of every- 
thing of which it is predicable, and of nothing of which it is not 
predicable. Examples (i) Man is a mammtferous animal 
having two hands, (s) Man is -an animal who cooks his 
food. 

§ 6. Definition by Type:— A definition by Type is 
the act of pointing out a member of the class in question knd 
saying I mean something like that.” * 

Instead of trusting to the resources of language and endca<- 
vounng to supply the deficiency in respect of a single word or 
notion by an appeal to adjacent words or notions, like all other 
kinds of definitions or descriptions, the definition by T>pe 
appeals to some kinds of sensible. It says practically, I will 
show you what I mean by the name in question : *"1 mcai^ 
something like that,” pointing to an object before us. 

The value of such Definitions (i) The process in- 
volved in such definitions is really the same as that by which 
the child acquires knowledge and by which we are all apt 
to acquire about things (<i) very unfamiliar to us or (^) 9o 
simple in their nature that it would be difficult to refer them 
to any higher genus: 

(ii) We would not for a moment suggest that such a 
resource is not most serviceable in many cases — in many cases 
it is the only resource available,-~but we must nqt forget that 
from the logical point of view, it is less df true definition than 
is the so-called Description. 
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§7. Definition per Genus 6t 'Difrerentiam:—{t 
is the statement of the genus anck differentia of the name. In 
mentioning the genus we use a term which implies all the 
attributes common to the species whose name is the term to be 
defined and to all other co-ordinate species of that genus ; and 
by adding the differentia, we complete the statement of the 
connotation by giving those attributes which differentiate that 
species from all such co-ordinate species. 

A definition per genus et defferentiam assumes trot the mean- 
ing' of the name of the genus is known ; but such an assump- 
tion is necessary to the science of Logic, which must regard 
the requirement of a definition of any particular term as an 
exception to the general rule that men are acquainted ^ith the 
meaning of every term they use, 

Mill’s view on the doctrine that Definition 
should be per genus et difTbrentiam (i; A defirtition 
p^r genVis et differentiaiu is an incomplete definition. A de>> 
(inilion should be per %enus et differentias ; as in that case only 
we may get a complete definition. 

(ii) It is impossible thus to define all names capable of 
being defined , — summum genera for example. 

c- (iii) The object aimed at by those who laid down this rule 
is unattainable. In the same manner in which a special or 
technical definition has for its object to expound the artificial 
classification out of which it ^rows, the Artistotelian logicians 
seem .to have imagined that it was also the business of ordinary 
definition to ^ expound the ordinary and what they deemed the 
natural classification oftthings, namely the division of them into 
two kinds \ and to show the place which each kind occupies 
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as superior, collateral pr subordinate among other kinds. But 
this is impossible. 

Mill’s view that a definition should, be per 
genus et dllTerentlas and not dlfTerentlam crl-* 
tlclsed s — It must be remembered that when definition per 
genus et defferentiam is spoken of, it is not meant to imply 
that the differentia is a single attribute; it may be a 
group of attributes. Each species can have but one differentia 
te. one set of attributes to distinguish it from the co-ordinate 
species — when referred to any one ''particular genus. Hence it 
is inaccurate to speak, as Mill suggests, of definition per genus 
et differentias, 

§ 8. Substantial and Genetic or Constructive 
Definition : — h! substantial Definition is that in which the 
essential attributes of the class • are enumerated as they exist in 
the complete concept. A genetic or constructive DefinUion is 
that in which a process is indicated by which the essential attri-* 
butes of the name may be secured. The genetic definition is 
not a statement of the way in which the concept corresponding 
to the name has been formed in the mind, but of the way in' 
which, by indirect means, we may form a concept or a mental 
picture of the motion, when it is inconvenient to say directly 
what it is. Genetic definitions are to be found in Mathe- 
, matics.' 

fi 9. Analytically formed and Synthetically 
formed Definition — An ^alytically formed definition 
expresses the ordinary meaning of a term. A , synthetically 
formed definition gives a new meaning ; it h the 'giving a new. 
and arbitrary, ineaning to an old term, or the equal^ arbitrary 
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fixing of the connotation of a newly invented term, to serve the 
purposes of some special discussion. 

Synthetically formed Definitions when legi- 
timate : — Such definitions can only be regarded as legitimate 
'when a new technical term is absolutely necessary in a science ; 
then it is far better to invent a new term than to give a new 
and arbitrary meaning to an old one ; for in the latter case, 
every one is apt to revert more or less unconsciously, to the 
oniinary signification of the term. 

^ S 10. Special or Technical Definitions:— In 
special languages and in special subjects, there are words peculiar 
to them — notions unfamiliar or vmknown to the bulk of»speaker$ 
outside its range — familiar notions new significations attached 
to them or entirely new creations. These ‘words arc called 
special or technical words and the statements of their meaning 
as acQcpted in special languages and subjects may be regarded 
hs Special or Technical definitions. 

Such definitions may be easily formed. The 
work of defining these special words is easier, and ihe defini- 
tions are more accurate than in the case of more generally 
familiar words. This is merely on the ground that a word 
confined to a special class is much more likely to retain a uni- 
form and fully recognised signification than one which has to do 
duty over a very wide area. 

( 11. Nominal an ^ Real Dell nition According 
,to the Scholaslio Logicians a ifommal 'Difinition is one which 
unfolds thtf mta nine of a word : a nd a . jSw/ Defimiion is one 
.whiA expUitas 

Mill holds that ail definitions are of names and of names 
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only; but in some definitions it is clearly apparent that no« 
thing is intended except to explain the meaning of the word ; 
while in others besides explaining the meaning, it is intended 
to be implied that there exists a thing, corresponding the word. 
Definitions which merely declare the meaning of a name, 
without any assumption as to real existence of the subject, are 
called Nominal Dejiniiions. Definitions which explain the 
meaning of a name^ but at the same time assume the real 
existence of the subject, are called Real Definitions. 

Is such a distinction necessary in Logic 7 lt*is 
better to discard this distinction from Logic, for it simply* 
tends to confuse the whole object of logical definition by 
importing into it considerations with which the process of 
framing a definition is not rightly concerned. 



VIIL 

BYPOTHESIB AHb' EXPLAITATIOV. 

Part I. — Hypoihem. 

5 1. What la Hypothesis ?— The word “ Hypo- 
thesis ” is derived from the two Greek words under, and 
Sif'aiT placing, and is therefore exactly synonymous with the 
l^tin word supposiito, a placing under, whence our common 
word * supposition.* It appears to mean in science the ima- 
gining of some thing, force or cause, which underlies the phe- 
nomena we are examining, and is the agent in their production 
without admitting of direct observation 

§ 2. MilPs definition : — An hj^othesi^ is any suppo- 
ition which we make (either without actual evidence or an 
evidence avowedly insufficient) in order to endeavour to deduce 
from It conclusions in accordance with facts which are known 
to be real ; under the idea that if the conclusions to which the 
hypothesis leads are known truths, the hypothesis itself either 
tiiust be or at least is likely to be true. 

§ 3. Bosanquet^s definition J— “ Hypothesis is a name 
that may be applied to any conception by which the mind 
establishes relations betwee^i data of testimony, of perception 
or of sense, so long as that conception is one among many 
'^alternative possibilities and is not referyed to reality as a fact. " 
Every supposition make so as to account for any event 
whatever is a hypothesis. ^ 
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8 4. The three stages through which a hypo- 

thesis passes (i) the stage of mere coajectare (Gaseous 
linage) ; (ii) conjecture seriously put forward it is put 
forth as an explanatioa (Liquid stage) (iii) conjecture trans- 
formed into an (Solid stage)* 

9 6. How are hypotheses suggested They are 
suggested by (i) Enumerative Induction, (ii) Conversion of 
Propositions and (iii) Analogy. 

(i) By Enumerative Induction Every observed 
regularity of connection betweeq phenomena suggests a ques- 
tion as to whether it is universal. Thus to take a simple 
example from Mathematics, — it is easily seen by simple ins- 
pection that I + 3 = 2*,! +3 + 5 = 3*, and soon. This sug- 
gests the hypothesis that in every case the sum of the first 
n odd nuinbers will be equal to »*. But such a hypothesis 
can never be more than^n empirical law i. e. a description of 
what relation actually does hold — until its necessity estab- 
lished by a consideration of the essential properties of num- 
bers, and this takes us beyond mere enumeration. 

(ii) By Conversion of propositions Wherever a 
universal connection is established between phenomena, we 
are led to enquire whether it is reciprocal, and this ag^in 
is an enquiry which can only be answered by such an 
analysis of content as will bring to light the exact grounds of 
the connection. Thus every conversion of an A proposition 
suggests a hypothesis. 

(HI) By Analogy AiaLagjLjs.tfeft ..chisL source from 
whi ch ne w hi^pothes e s are draw n, A velation which is already 
familiar in one class of phenomena suggests the direction- in 

7 • 
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which to look for the explanatioh of a new set of phenomena 
which bear some resemblance to the former. A successful 
hypothesis is always due to the attention paid to analogies.*' 
(I.otze). 

§ 6. The objects of framing hypotheses We 
may have the following objects of framing hypotheses (i) 
we desire to,, accounrfora particular phenomenon; (ii) 

. we may seek to establish a general law. 

§ 7. Mill’s classlAcation of hypotheses There 
are' three classes of hypotheses, — (i) Where the phenomenon 
assigned as cause is real^ but the law according to which it acts, 
merely supposed. Where the cause is known but the law is 
not knowm. Example : — The motion of planets is determined 
by the attraction of the sun. We do not ' know that the 
attraction varies as the square of the distance, (ii) Where the 
cause is hypothetical^ but supposed* to operate under known 
]a,ws I. e. supposed to produce its effects according to laws 
similar to those of some known phenomena. Example The 
Undulating theory, (iii) Where both the agent or cause and the 
law in operation are hypothetical. There is no end of this 
class of hypotheses. 

< § 8. Different kinds of Hypotheses r-^-The object 
of making supposition varies, so there are different kinds of 
hypotheses : — (i) Constructive Hypothesis. 

(H) DeacnpfeHypoithe^ 

(iii) Illustrative Hypothesis; 

(jv) Practical Hypothesis. . 

(v) Deductive Hypothesis. 

(vi) Hypothesis as method of Inductive Proof.") ' 
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Constructive Hypothesis A scpjipBUipn m in 
ordffc to account ^ivcir fact is called a Constructive 
I^odi^iau In order to detect a murderer, a detective forms 
a series of conjectures i. e. constructive hypotheses. * He begins 
to think over the various possible agents. He says to himself 
If it was A who did it, he must have been away from his 
work at the time : but he is known on the contrary -to have 
been in the shop all day.*%-f“If it was B, he must have got 
possession of a gun ; but how and what has he done with tt 
since ?***—t‘^If it wasC. he would Jhave been suspected at orfcc 
and his appearance on the scene would have caused alarm. 

T If however it was D, there seems no such difficulty to be 
accounted for/' . In this way we may proceed successively 
through a string *of such suppositions. 

Descriptive Hypothesis s —A suppositioiit , which >s 
la^erciy iotendedjto..4sat^ 

Another name of ‘‘Descriptive hypothesis*’ is “ Rep^n5dntati\y 
fiction.” i When we talk of Electric fluid, we have a descrip- 
tive hypothesis. There is no such thing as electric fluid, but 
the phenomenon is like so. It Js a kind of analogy or simile. 

Illustrative Hypothesis s—WHjnd^i^^^ 
matical Physics or on Political Economy postiilaj^in g special 
facts and not onk .thj^se. but also general laws^ such as, we 
kno w tor cert a in,, never c^id ^^ a ppen yid never In some 
works on Political Economy, in thi course of a discussion about 
currency, we may have the question proposed as to what 
would happen*, were the amount of coin in cirqilation to be 
suddenly doubled or halved. Such suppositions are proposed 
.or. designed, for some scientific purpose. That purpose is 
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illustrative. We assume a supposition and deduce the remits 
ta test our law. The practical and constructive aim is not of 
course entirely absent here, but it is very remote and is quite 
subordinate to the speculative. 

Practical Hypothesis s—The object of tins is n ot tg 
illustrate any law but it is preparatory to do something;. 
chess-player forms such a hypothesis when he makes up his 
mind to make a certain move. < 

Deductive Hypothesis Mill says, Geometrical 
truths are based on hypothesis. There is nothing in nature 
corresponding to the definitions of Euclid. Therefore the 
conclusions which we reach by Geometrical proof are all 
hypothetical. The hypotheses formed for the purpose of 
drawing deductive inferences from them are called Deductive 
Hypotheses.! 

I (Hypothesis as method of Inductive Proof :A 
{hypothesis is established when it is proved to be the only one 
which will explain the facts. Hypotheses supply us with an 
indirect method of proof. When a hypothesis is rejected, 

. another hypothesis is taken. In this way we come to the true 
I hypothesis.) 

‘ 5 9. Hypothesis and Theory A theory is an 

established hypothesis. We should also remember that the 
word “theory'’ is highly ambiguous, being sometimes used as 
equivalent to hypothesis, at Other times as equivalent to general 
law or truth. 

^ $ 10. Hypothesis established When may a 

hypothesis be. regarejed as fully established ? In order to make 
out that your supposition is. true, it is necessary to show, not 
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merely that a particular supposition will explain the facts, but 
also that no other one will. In other words, it must be possible 
not only to reason from the hypothesis to the facts, but from 
the facts back to the hypothesis, without any other supposi- 
tion being possible at any step. 

$ 11. Crucial Instance ; Experimentum Cru- 
cis It happens sometimes that two or even more different 
hypotheses will explain a great number of the phenomena in 
question. In such a case, it is necessary to look for some 
instance which can be explained on one only of these rival 
hypotheses. As Ueberweg puts it : — **One single circumstance 
which admits of one explanation only, is more decisive than a 
hundred others which agree in all ponits with one's own 
hypothesis, but ^are equally well explained on an opposite 
hypothesis.'* Such a test-case is called a Crucial instauce 
and if Arrived at by experiment is named Experimentum 
Crucis* The term is adopted from Bacon, who tells us ihaf 
it is transferred from the crosses or finger-posts which are 
put up in crossings to mark and point out different ways. 


^ ' § 12. Conditions that a legitimate hypothes 
jjociust conform to 


is’ 

f 


Bu ^tno Lhe gratuitous or unnecessary. Fowler says 
that a hypothesis may be gratuitous and yet true. But that is 
^ erroneously supposed to be gratuitous. Hamilton has stated 
the Law of Parsimony : — Nyure n e ve r wqrlts by ^ more 
and more complex instruments than are neces§axy. Mill says 
that he may reject gratuitous hypotheses wj^hout accepting the 
Law of Parsimony. If the supposition is* known, to be the 
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result of any known law, then the supposition of any other 
law is gratuitous or unnecessary.* 

(ii) A hypothesis must nc^ conflict with any laws accepted 
as true o^supi^r^Tdence,----iaws of thougEr and laws of 
motion &c. A hypothesis which is conflicting with the primary 
laws of thought must be rejected. 

(iii) It must be determinate so that we ma y be a ble to . 
dedu^ from it the precise consequences, that will result, 
supposing it to be true. 

(iv) . The consequences Reduced from it must agree with 
;he facts of observaJLion. As the very aim of every hypothesis 
is to expres&^e relations which exist in reality, it is obviously 
essential th^l^e hypothesis should be verified by coniparison 
of the results deduced from it with facts of . observation. In 
order that this may be done, it is essential that the consequen- 
ces of the hypothesis should be inferred with the utmost 
.precision and the comparison of those consequences with the 
facts should be made with great care and accuracy. The 
hypothesis must of course, in the first place agree with the 
phenomena, it was invented to explain. But we must not 
rest satisfied with this. It must be compared with facts pf the 
greatest possible variety and exemplifying every possible case 
which” can be brought under the hypothesis. A single absolute 
disagreeinent with facts is fatal to a hypothesis. 

§ 13. Hypothesis i\on flngo :~Hypothe8es are always 
useful. Wrong hypotheses generally precede right ones. IJjyery 
hypothesis should be clearly apprehended and.held subject to 

revision. What did then Newton mean when he said : ‘^hypo- 



these s non fipgo ^?” Ttw., against the asgu mbtion of -hypo - 
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theses on little or no evidencei and obstinate adberenceto. them^ 
that_Newt?n protested when he said :-***hypo^aia non 
5ngo*.? He did not mean that he deprived himelf of the 
facilities of investigation afforded by assuming in the first 
instance what he hoped ultimately to be able to prove. 

! Without such assumptions, science could never have attained 
its present state ; they are necessary steps in the progress to 
something more certain ; and nearly everything which is now 
/Aeory was once hypo thesis. 

§ 14. Relation between Hypothesis ,and 
Induction According to Whewell and Jevons, hypothesis 
is an important stage through which we pass in our" progress 
towards Inductive conclusion. It is a part of inductive reason- 
ing.} Mill says hypothesis is a supposition formed without 
evidence or without sufficient evidence ; while an induction' 
is not. so. It is better to say jp 

" hut in indnrtinn it ia ditant In Induction, according to 

Whewell we superinduce ideas upon facts. This is practictilly 
the same as constructing a hypothesis, and testing it by facts. 
jThus'^.Haiiabeaia and Jinluctinn arg..,dil!firffPt. a&weajuuhe 
same process of ceaaQBllia;<> Jevons. according to whom. 
Induction is bjat Deduction inverted, seems to take the same 
view. Thus he thinks thaUall inductive investigation consists 
in forming hypothesis as to the causes of things and determin- 
ing by experiment whether these hypothetical conditions are 
''eal causes or not. 

§15. Hypothesis and Experiment Every ^hy- 
pothesis may be confirmed by Experiment. Every hypothesis 
suggests also how ^periment is to be made. * The one great 
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method of inductive investigation consists in the union of hypo- 
thesis and Experiment. When we consider this relation be- 
tween hypi^esis and Experiment, we classify our knowledge 
under four heads ; — 

(1) We may be acquainted with facts or phenomena which 
have come under our notice accidentally or without reference 
to any special hypothesis and which have not been brought 
into accordance as yet with any hypothesis. Such facts consti- 
tute what is called simply Empirical knowledge, 

(2) Another very extensive portion of our knowledge con- 
sists of those facts which, having* been first observed empiri- 
cally, have afterwards been brought into accordance wiih other 
facts by an hopothesis concerning the general laws applyiryg to 
them. This portion of our knowledge may be said to be 
explainedy reasoned or generalised, 

(3) In a third place comes the collection of fafts, mioor 
in number, but most important as regards their scientific value 
and« interest, which have been anticipated by hypothesis and 
afterwards verified by experiment. 

(4) Lastly there may and does exist knowledge of pheno- 
mena accepted solely on the ground of hypothesis and which is 
incapable of experimental confirmation, aieast with the instru- 
meiKal means at the lime of our possession. 

I § 16. Relation between the Constructive hypo- 
thesis and Explanation : — A constructive hypothesis is 
framed to explain plienoinena nbt explained, ue, whose cause 
» is unknown. 

'§ 17. Relation between Hypothesis and De- 
ductive Reason in gc:-^ln a deduftive Reasoning, we pass 
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from a general law. Hypotheses are invented to enable the 
DeduAive reasoning to be earlier applied to phenomena. In 
every deduftive method we want to determine complex laws 
by the help of simpler laws. In hypothesis complex laws are 
known, we want to establish simple laws. 

§ 18. HypothesiSi Influction and Deductive 
. Reasoning There is a doArinc? that the hypothesis of the 
DeduAive Reasoning is the inference of the InduAive process* 
The special faAs which are the conclusions of DeduAion are 
the basis of the InduAive Inference. 


Part II. — Explanation^ 

8,1. Explanation ; Its ordinary sense:— In the 
ordinary use of the word, Explanation means the satisfying a 
man’s . understanding ; and what may serve this purpose 
depends (i) partly upon the natural soundness of his under* 
standing, and (ii) partly on his education^ 

( Popularly an explanation means the substitution of^ a 
mystery which has become familiar, and so ceased to seem 
mysterious, for one to which we are still unaccustomedJ ^ 

8 2. Definition of Explanation in Logic 

Mjd to, be, .explained by ppinting . Dttt Jt3|| 
causal.^, bxjeetating the Jaw of causation of which its' produc- 
XiADLULdll • 

A.bworuntfonnity iaiaidtobe explained, when another 
lav is pointed out, of which the lav is itself but’a result, ..and} 
.(^om which it nuv be dedu&ivelp Mened. 
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§ 3. Mature of Explanation .When the condt** 
tiona of every detail of a phenomenon are so fully and escaftly 
knowD^ that not only a phenomenon of that general charafter, 
but just this very phenomenon, with cxaftiy these details, and 
each in exactly this amount, must follow from those conditions 
and from those only, then that phenomenon is fully explained. 
In the vast majority of cases such thoroughness of explanation 
is not attained, land is not even sought. It is some particular 
aspeft or aspects of the whole complex particular faft that it is 
desired to explain, and mucb*of the rest of the detail is passed 
over as having no bearing on the purpose in hand. 

9 4. Popular and scientific Explanation con- 
trasted :-^In a popular explanation we substitute what is 
familiar for what is not familiar, or what is more familiar 
for what is less familiar. In a philosophical expla- 
nationjour business may not be so ; — may be preci^ly the 
reverse of this. It may resolve a phenomenon with which we 
are famUiar into one of which we previously knew little or 
nothing ; as for instance when the familiar law *'A11 bodies 
tend to fall to the earth,” was found to be a case of the pre- 
viously unknown law, — “Every particle of matter attrafts every 
other.” 

j 9 5. Mill and Bain distinguish three principal 
modes of scientific Explanation. 

(i) > The Analysis of a phenomenon into the laws of its 
causes. It is by resolving the law of a compound effeft into 
iTie separate laws of the concurrent causes, and the faft of the 
co-existence of thosq, causes.)! 

(s) 'Tbediscovejy of steps of causation between, a cause 
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and its remote effect. It is bj detecting an intermediate link 
in the sequence of causation. 

(3' The subsumption of several laws einder one more 
general expression. 

§ 6. Observations on the three modes oX£x-« 
pianatlon * 

(1) Ijhc is the case of the composition of causes 
producing a joini^eScfit. equal to .the sum. of Jhe aepaiate 
effects* The explanation of such an effect involves tvo 
things :—(i} the simpler laws of* the separate causes; anc^ 
(n) the fact of the co-existence of those causes (for if not 
co-existent th^ could not intermix their effects ). 

Example ; — Why does A B produces XY ? 

(i) A produces X ; 
and B produces Y ; 

. (ii) A and B here act together 

A B produces XY. 

( 2 ) The second mode of explaining a law is to point out 
an intermediate link between an effect and its assigned cause, 
tQ show that this assigned cause is only the cause of the cause, 

Examine :-^A produces C ; bow do you explain it ? 

A produces B 
and B produces C 
A produces (?. 

(3) The third mode is the subsumption less general 

lawajQto ainpregjeneral.one ; i.«, laws are found 

to be merely instances of the operation of the more general. - 

Example : — Why do heavy bodies htll to the earth ? 

*.* There is the Eav of Gtavitation. 
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S 7« When any law la explained, more general 
laws are stated. 

(1) In the first kind of erplanatioa it is evident that each 
of the laws, ‘'A produces X/* and produces Y’* is more 
general than the* law AB produces X Y'* ; because we get this 
last law only when A and B act ti^eljicr. But A and B may 
exist together^ — may exist also separately. When they exist 
separately, then also we find the operation of the two laws 
“A produces X,” and “B produces Y*" ; when A and B co- 

II 

operate, then also those laws are operative. Consequently these 
two laws are. more general than the law explained. 

(2) In the second kind of explanation also the statement 
is true. 

A A 


C C 

The law that A produces C is explained by two other laws : 
— A produces B, and B produces C. When A produces C, 
then A first produces B and afterwards B produces C. But 
there may be cases where A^produces B, but C is not produced 
by B on account of some other counteT*actlng cause ; SO '‘A 
* produces B" is more general than “A prodpces C.” Again 
there may be cases » where B is not produced by Abut by 
' some other cause, ' but still produces C ; so "B produces C” 
^ also more general than “A produces C.” 
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(3) In the third kind of explanation a more general law 
is necessarily to be mentioned. 

§ 8. The Limits of Explanation As Explana- 
tion consists essentially in deriving laws’ from higher ones by 
showing that they all agree in being applications of one com- 
mon, law under different sets of circumstances, it follows that 
we may go on explaining . the lowtr by the higher until we 
come to laws of uniformities so high and general that they 
have nothing in common and cannot be reduced to anything 
higher and more general, — in other w'ords to ultimate laws. 
Thus no one has ever succeeded in explaining the law ot 
gravitation. Thus the limits of Explanation are the limits of 
Iniuction; — Explanation must stop where Induction has 
reached tlifiL,iiighest stage of generalisation. ; 

§ ,9. All Explanation is relative All explana- 
tion may be regarded as relative, because in explaining a law 
we reach at last to a law or laws unexplained. • 

8 10. Explanation ; Ultimate Laws and 
Derivative Laws : — The Ultimate Laws are not to be 
explained, but the Derivative Laws are to be explained. 

The Ultimate Laws are those which are not deducible 
from or resolvable into other and more general laws, howevef 
much our knowledge be extended. 

Tie Derivative Laws are those which are deducible from 
or resolvable into other and more general laws. 

The ultimate Laws of Nature cannot possibly be less 
numerous than the distinguishable sensations or other feelings 
of our naturer— that is those feelings which* are distinguishable 
in kind or quality and not merely in degree. 

8 
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As long as a law is known to be ultimate, we cannot explain 
it. But a supposed ultimate law can be explained, when it 
transpires to be Derivative 

§ 11. An Empirical Law may be explained, 

We must remember that the expression “Empirical Law*' 
has been used in two different senses by Mill and others : — 

(i) An unresolved derivative law u e, a law capable of 
explanation but which we do not yet know how to 
explain. 

rii) Any law based on Induction by simple enumeration 
without admixture of deductive reasoning 2 . e, unexplained law 
whether ultimate or not. 

Now we must take it in its first sei^e. As an Empirical 
Law is an observed^ .imUoriuily, presumed to be resolvable into 
simpler laws, but not yet resolved into thenfi, or a law whose 
why has not been ascertained, it is really a derivative law ; sajt 
may Be explained. 

§ 12. Hypolbesis, Induction and Explana- 
tion .:-4We frame, .hypothesis in order to xeach-.expjanation, 
when it docs not .appear to us at once. Wc frame hypothesis 
to explain phenomena, otherwise unexplained. Every Hypo- 
chesis is an attempt at e^cplanatign ; every..establiBhcd .theory is 
Ua, explanation of greater or less scope. ) 

( Mil Induction is explanation as every Explanation consists 
ssentially in detecting thft universal in the particular 2 . 
j in -deducing or deriving the particular event from, or show- 
[ingiitpbep application of some universal law. But this 
■ involves generalisatibn,— rising from the multiplicity of 
particular facts to some general law which wonid include 
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and explain them. Thus there is generalisation both in Indiu- 
tion and Explanation^,^ 

§ 13. Proof and Explanation of a Law :-4\re 
they one and the same ? The answer depends on the consident- 
tion of the qnestion whether the proof is Deductive or Induc- 
tive. When it is deductive, the proof and the Explanation of 
a law are the same. When the law is established by direct 
induction, then they are not the same. In this 
independent of Explanation; 

5 14. iiMisniY W jnIaD.liPnt^ 

Dr. Bain has mentioned the following three types of fallacious 
and illufiorv explanations : — 

(t) One form of illusory explanation is /o repeat the fad 
in different language ^ assigning no other distinct and yei 
parallel fact. 

• Examples: — (i) Why does opium produce sleep ? ^ Ii 
is a sleep-producing thing, (ii) Why must the future resemble 
the past? vv.Nature is uniform. 

( 2 ) Another illusion consists in regarding phenomem 
tiimphiicauseMi^Karefa^^ 

Very familiar facts seem to stand in no need of explanatior 
themselves, and to be the means of explaining whatever cafi 
be assimilated to them. 

Examples (i) The lighting of a fire, by contact- *with-i 
,,j8dentlfic.difficurty,; ye^ few^people think h 
go. (ii) Voluntary action, from familiarity, has long beer 
reckoned so simple in itself as to have |^rovided a* satisfactor} 
explanation of all other modes of generating mechanical force. 

(3> The .greatest fallacy is., thf supposition that something 
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is ^0 _ be desired beyond the most generalised ctmjunclions or 
. sequences of phenomena. 

Examples : — (i) The union of Body and Mind has long 
been considered the mystery by pre-eminence. The prevai- 
ling opinion has been that this connection would for ever 
resist and paralize explanation. The material properties and 
mental properties are eacfc to be conceived according to their 
own nature — the one by the sei;|ses» the other by self-con- 
sciousness. We also endeavour to rise to the most general 
laws of the union of the two classes of properties in the human 
and animal organization. When we succeed in carrying this 
generalizing operation to the utmost length that the case 
appears to ad mit of, we shall give a scientifk: explanation of 
the relationship of Body and Mind. It we ask for any 
further explanation, that will be fallacious, 

» ' " (ii) I^The acceptance of the law of universal gravitation as 
full and final solution of the problem of falling bodies is the 
proper scientific attitude of mind. If Mre want to explain again 
this law of univers al gravitation, that is fallacious. 



IX. 


IWDXTOTIOSr. 

5 1. Definitfons of Induction :-^(iJli^uction is. 
pperation .of jj ie mind by which we infer that what is true in 
^ particular case or cases, will be found, tnie In all cases which 
resemble the former in cerJain.|ts5ignable respectg.J 
V (ii) Induction is the process by which we conclude thaK 
what i§ true f individuals of a class is true of tne 
whole class, or that what is true at certain times will be true 
in similar circumstances at all times. 

§ 2. CarvCth Read*s Definition of Induction 
'An Induction is an universal real proposition based on obser- 
vation, in reliance on the uniformity of nature : when welW 
ascertained, it is called a Law. Thus, that ** All life depends 
on the presence of Oxygei^* is (i) an universal proposition j 
(2) a real one, since the ^presence of Oxygen is not con- 
noted by “ life (3) it is based on observation ; (4) it relies 
on the uniformity of nature, since all cases of life have n#i 
been examined. 

5*3. Mill’s special Definition > Indttction is (a) 
anjnferettce, (6} ^eate^lifbjng a g^SlierAl jirojswilWffl. <f) 
evidence of particular instancea. 

In order to understand this definition we miut. know what 
Mill means t>y (a) an inference, (6) a general proposition. 

• (a) Infereooe, according to Mill, is'a statemem 
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containing an information not given by the premises, but 
obtained through them. It is wider than the total of the 
j^remises.JI The additional knowledge conveyed by an in- 
ference is not even implicitly involved in them. All in- 
ference ntj^st be {from facts known to 'facts unknowi^ (Mill 
says, a deductive conclusion is not really an inference, as the 
information conveyed by it is involved implicitly if not explicitly 
in the premisesjl 

{ For Example : — ^All men are mortal. 

Henry Is is a man. 

' Henry is mortal. 

In this syllogism the conclusion does not give us any new 
information. Those who understand the premises know also 
the truth of the conclusion ; so there is no additional know- 
ledge. Therefore according to Mill, it is not an in/erencci 
^low take an inductive argument : — 

The man A is mortal. 

The man B is mona). 

The man C is portal. 

•*. All men are mortal. 

Here the conclusion conveys some new information, which 
was not given by the sum total of the premises. The premises 
inform us that only 3 persons are mortal ; but the conclusion 
tells us that not only three men but all men are mortal.^ 

Note:-— We reserve nc^ our criticism of this view of 
Inference. 

^ <^) vA fi^eneral proposition is one in which a pre- 
dicate is affinned or 4^nted of an unlimited indefinitt number 
cf indivlduahg, namely^all whether few or many existing or 
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capable of existing in present, past or future, which possess 
the attributes connoted by the subject-name. Or it is one 
which asserts that one phenomenon always accompanies (f. #. 
is a mark of) another phenomenon. 

Illustration :— *• All continents possess large rivers'' Is 

not a true logical general proposition, but only a bundle of 

four singular propositions, »/s., (i) Europe possesses large 

rivers; (2) Asia possesses * large rivers; (3) Africa possesses 

large rivers ; and (4) America possesses large rivers. Nothing 

has been affirmed of an indefinite^ number of continents. We 

' } 

cannot properly say attributes connoted by “ coittinenl " are 
marks of attribute possessing large rivers ” ; the two only 
happen to be associated in the only cases which we happen to 
know, but if a new continent were raised, say from the bottom 
of P.'vcific Ocean, we have no assurance that it would contain 
large rivers. All the apostles were Jews is not a general 
proposition, as we cannot predict from this, that if an apostl^^ 
were at any future time appointed, he would be a “ Jew,”— the 
attributes connoted by “.apostles ” are not marks of the 
attribute connoted by “ Jew.” **AI 1 men are mortal ” — is* ‘a 
true general proposition. 

S 4. The position of Induction fn Logic as 
mentioned by Mill : — We have found that all Inference 
consequently all Proof and all discovery of truths not self* 
' evident consists of inductions, and the interpretation of [indue* 
tions : that all our knowledge, not intuitive, comes to us 
exclusively from tliat source. What Idd^ction. is, therefore, 
and what conditions render it legitimate^ cannot but be 
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deemed ]the main question of the science of Logic — the ques^ 
tion which includes all others .^ — "blilL 

S 5. The Different stages of Inductive inves- 
tigation : 

(1) We first of all . observe some facts and then form a 
hypothtsis regarding all such facts. The first stage is then the 
formation of hypothesis after observation of facts. 

(2) We apply the Experimental Methods and then come 
to a generalisation L e* an Inductive conclusion. The second 
stage then is the conclusion proper after application of 
methods. « 

(3) Verification. 

S 6. There are some processes of reasoning 
which are Improperly called Inductions. Mill 
mentions the following : — 
j(i) Perfect Induction, 
o ; ( 2 )' Some realbning used in Mathematics. 

I (3) Inferences by Parity of Reasoning. 

; (4) Mathematical Induction. 

; (5) Colligation of Facts by an appropriate conception. 

7 . Perfect Induction The Scholastic Logicians 
distinguished Induction as Perfect or Imperfect. (\yh^^. an^ 
statement is made regarding a class of objects, after examin- 
ing each and every member of the class, then the Induction, 
according to them, is crfled Perfect j//' and 
statement is mi^e r^arding. a class of objects, aftereaamining 
some only, then thq Induction is caJleSl Iiuperfectj 

If wc examine the case of Peter, of Andrew, of John, of Jaines, 
el Philip^^of Bartbol mew, of Matthew, of Thomas^ of James 
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the son of Alphaeus, of Thaddaeus, of Simon the Cannanite, 
of Judas Iscariot and of Paul separately and come to the 
conclusion that “ All the Apostles are Jews,” — ^it will be a 
Perfect Induction according to the Scholastic Logicians. But 
if we examine the cases of three men A, B and C and come 
to the conclusion that “ All men are mortal,” — it will be an 
Imperfect Induction according to them. 

Mill is right in thml-in<r<haf 

at glL inasmuch as (i) there is no inference 
from facts known to facts unknown, -^any operation involving na 
inference in Mill's sense of the term, any process in which what 
seems the conclusion is no wider than the premises from 
which it is drawn^ does not fall within the meaning of the term 
Inductions (2) The conclusion of the so*called Perfect Indnction 
is not*a .General Proposition ; — it is only the summation of 
the premises.J) Induction proper is what is known M> thej 
Scholastic Logicians, as Imperfect Induction. 

§ 8 . Some, reasoning used in Mathematics : — 
Mill says that there are several processes used in Mathematics 
which require to be distinguished from Induction, being not 
unfrequently called by that name, and being so far similar to 
Induction properly so called, that the propositions lead 
to are ‘really general propositions. For example the following 
propositions, are Srst separately proved : 

(1) 4-SUaight.lme.c^ out a cirolo .iu morc Aan two 
points. 

(2) A straight line cannot cut an elin^in more than two 
points. 
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(3) A Straight line cannot cut a parabola in more than 
two points. 

(4) A straight line cannot cut a in more than 

two points. 

We then conclude that ^'a straight line cannot cut a conic 
section in more than two points.’* Wc know that a cone is 
intersected by a plane in one of these ways, ^here is no 
Induction here, as there is no real inference. The conclusion 
is a mere summing up of what was asserted in the given 
propositions from which it is drawn. ) This may be regarded 
as a case of the so-called Perfect Induction. 

, Mill has regarded the conclusion of the so-called ‘Perfect 
Induction as generah But Lotze calls it universaU not general. 
^h<»n s»Tn(>thiniMat.J.jrilQ lg_ 

Statement according to Lotze . |g Crtntral ; but jffcn.,. 
dicate.something of a '(‘Jai/e it 
'ding to him.J^ 

8 9.’ Inferences by Parity of Reasoning : — 

When we prove a Geometrical theorem bf means of a dia- 
gram, we have this kind of reasoning. ^Having shewn that the 
{hree angles of the triangle ABC are together equal to 
two ri«kt angles. we conclude that this is true of every tranglejf 
not because it is true of A B C, but for the same reason 
which proved it to be true^ of A B C. ^This Is called anln- 
gl Reasoning, t. e. Q^ng JtUlUmmmmm 
f>f the reiuoninf ^ that may be applied to all othet cases.ji 

If this ^ere to be ^lled Induction, an appropriate name 
forttwould.be Iniuction bv Ip^t the 

.jerm cannot belong to it ;ltbe characteristic quality of Indue- 
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tion is wanting ; (since the truth obtfu ned t hough really peneg i 
rat, i^nptjbjglie,ysi|i> n.tbe evidence of particular instances.^ 

If we come to the truth by measuring the three angles of 
several triangles equal to two right angles, then it is an Indue* 
tion. But we do not do that; we really draw a diagram 
of a particular triangle as a representative or symbol of 

n 

triangles. 

Mill says,^ 7 -r‘'wc prove something in a particular case and 
imagine the same proof applied to the other cases ; so an 
inference by Parity of Keas.oning* is only the. summation . of 
several conclusions, — we gather up into one general expres* 
sion all ihe singular propositions susceptible of being thus 
proved”. This statement of Mill is not good ; Jlhere ia. na 
summjition in it* ’. We get this inference* not by summing up 
several singular propositions but because we perceive (hat the 
similar proof might be applied to the other cases. « 

§ lOt Mathematical Induction or Induction 
Connexion mathematician^ when he has calculated a 
8i)llicient number of the terms of an algebraical or arithmetic 
cal series to have ascertained what is called the /aw of die 
series, (dose not hesitate to fill up any number of the succeed- 
ing terms without repeating the calculations. Such a process 
of rea^ning is generally called Mathematical Inductioi^ 
Illustration 1 1 3 f? 4 == 3 ^ ^ 

/ it3 + S = 9=^3’* 

/. The suip of any number of odd numbers beginning 
with I is the square of that number. ^ * 

According to Mill, such a conclusion is* drawn .when ft is 
apparent from a pr\ori considarations, (which might 
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exhibited in the form of demonstr|ition ) that the mode of for- 
xoation of the subsequent terms, each from that which preced- 
es it, must be similar to the formation of the terms which 
have been already calculated. And when the attempt has 
been hazarded without the sanction of such general considera- 
tions there arc instances on record in which it has led to false 
results. 

1 The sox^aUed (Klathematical Induction may be regarded 
as a particular case of Induction by Parity of Reasoning) It 
is not an inference of a general proposition from particular 
instances ; so it is improperly called Induction. 

5 11. Colligation of Facts by an appropr.iate 
conception : — What is colligation ? Wc are said to colligate 
a number of phenomena when we unite them into a 
single class by forming a general notion of their , Common 
attributes. These Common attributes may include both the 
essential and the accidental qualities, and when these are ex- 
pressed in words, we have a description^ them. Thus cq UI:!. 
j atiem is the rn^m^l 
phenomefta under a general description, 

^ j|? Induction has been defined by Dr. Whewell as the colli- 
gation of facts by an appropriate conception^J Dr. Whewell 
ma^itains that the general proposition which « binds together 
the particular facts, and makes them as it were one fact, is 
not the mere sum of those facts, but something more, since 
^there is introduced a conception of the mind .which did not 
exist in the facts themselves. 

Mill’s .View :-^nduction and colligation "are two dis- 
jjnet processes. Induction is something more than ccdliga- 
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tion. QQlUSjiUoni is not always Induction ; but Induction is 
always colligation. A conception or hypothesis can describe 
facts ; but unless it is proved or established, it cannot be re- 
garded as an Inductive conclusiorij^ 

According to Mill ( i ) there is no real inference in mere 
colligation. . 

2 ) Successive colligations, thbugh conflicting, may yet 
all he correct, so far as they go ; that is they may all correctly 
represent the ftets observed at the time they were respectively 
framed. In different stages of* the progress of Icnowle^ge, 
philosophers have employed, for the colligation of the saifle 
order of facts, different conceptions. Now, it would be absu- 
rd to assert thaticonfficting Inductions could all be true/' 

{( 3 ) Colligation only describes ; Induction besides inci- 
dentally describing, also predicts and explains., 

• Criticism of Mill’s view We cannot altogether 
agree with Mill in rejecting Whewell’s statement that Induction 
is the colligation of facts by an appropriate conception. The 
conceptions by which facts are to be colligated are hypotheses. 
We must remember that we pass through three different stages, 
when we want to draw an inference by Inductive reasoning : — 
(i) We observe facts and form a hypothesis ; (a) We apply Ifie 
experimental ^ethods and get the general proposition ; and 
then (3^ We wify the Inductive conclusion by bringing other 
partlailar factsibelonging to the dIass but not examined before, 
and finding tjfat the general truth holds good also in those 
cases. Dr. Whewell as a discoverer laid stregs on the first 
stage of I^djactive reasoning. Accordingdto him, the formation 
of an hypothesis is the main business of an Inductfve reason^. 
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Whfn a hypothesis is obtained, the next business is only 
lo establish it ; so the other functions are only sub- 
sidiary to this main function. Mill gives importance to the 
second stage ; and that is why he condemns Wheweirs state- 
ment so much. According to him Induction is Proof ; it is 
inferrwpg something unobserved from fl9inaihi»§| observed ; it 
requires, therefore, an appropriate test of proof ; and to provide 
that test of proof is the special purpose of Inductive Logic. 
It will not be altogether out of place to muntion here that 
WhewelUays streijs upon the. first stage. Mill on the second 
sage; and Jevons lays stress on the third stage of Inductive 
reasoning when he defines Induction as the Inverse Process of 
Deduction. 

ii 12. Induction as the Inverse Process of 
Deduction All ‘inverse process**’ presupposes a ‘Mired 
process” with which it is connected in the following way. The 
d/rc(i process starts from certain data and reaches a conclusion. 
That is, the particular premises and the law according to which 
we are to infer, are supposed to be given whilst the conclusion 
is to be obtained by us. The inverse process, on the other 
hand, starts from a conclusion and tries back for the data. 
That is, the conclusion and the laws according to which we 
are to infer are supposed to be given, whilst th^ premises are 
to be obtained by us, " 

^In a Deductive rea.soning we pass from a gt^aeral staffemeni 
to particular facts, — from causes to effects, /^n an Indudive 
^reasoning we pass from particular facts to a general statement, 
- from effects to cavses ; gfiJt r.allttii Tnvnrsu;^ nf 

.Dgdiictio||.^'In Induction, according to Jevons, weubtain our 
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law more or less conjecturally by direct experience and after-, 
wards verify it. • 

Jevons thus states his view : — “ All Inductive reasoning is 
but the inverse application of Deductive reason ingiC^) Being in 
possession of certain particular facts or events expressed in 
propositions(iVe imagine some general proposition expressing 
the existence of a law or cause (Jpand deducing the particular 
results of that supposed general propositionj^e observe 
whether they agree with the facts in question. Hypothesis is 
thus employed, consciously or unconsciously. The sole edn- 
dition to which we need conform in framing any hypothesis is 
that we both have and exercise the power of inferring deducti- 
vely from the hypothesis to the particular results, which are to 
be compared with known facts.*' 

According to Jevons, thus there are but four steps in the 
ptocess bf Induction : 

(1) Preliminary observation of particular facts. 

(2) Framing of some hypothesis as to the character of a 
general law. (3) Deducing consequences from that law. 

(4) Observing whether the consequences of that general 
law agree with particular facts under consideration. 

So 0 evons makes prominent the last stage of Inductiv% 
reasoning, namely, Verification. In Veirification we have the 
deductive rea^ning; — after obtaining a general law, we 
examine wheth/r that general 19 w holds good in particular 
cases, — which /ve do by deducing consequences from the 
general law and comparing them with known iacts. The 
previous pa^t of our Inductive reasoning becoms complete 
when we reach this stage. 
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§ 13. The Old and Obsolete Views of Induc- 
tion ? 

(1) Aristotle’s account of Induction 

(i) Induction is ascending from the particular to the uni- 
versal, in the sense of recognizing the universal in the particu- 
lar . 

(h) It is « kind of 8yllogilticc^ argument in the third figure. 

Example 

S|^j Sg, ^31 ••• ••• are P 

, Si, Sj, S3, • S,, are all S 

All S are P, 

Example 

Man, horse, mule &c are long-lived. > 

Man, horse, mule &c are bileless. 

•*. Bileless animals are long-lived. 

I ^ Gi^itlcism : — Aristotelian Induction is a Perfect Induction. 
,lt is difficult to obtain a complete enumeration of individuals. 

[ Syllogisms in the third figure give us particular conclu- 
Isions^ It is not an ordinary syllogistic form. 

( 2 ) The View of the Scholastic Logicians : 

« The Scholastic Logicians made Induction entirely enumera- 
tive and distinguished the process as Perfect and Imperfect 
This doctrine was practically universal amongft logicians till 

f the time of 

kCribing the character of a general truth to any proposition 
hich happens to be true in eveiy instance we have known ofn 
2. r., to which we do«not heppen to know any exception. Bacon 
says, about Induction per Enumerationem simplicem/' 
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*'ubi non r%peritur instantia contradictoria " u it is induction 
because we have never fouftd an instance to the contrary. 

Criticism : — It is an argument from simple unanalysed 
experience ; its formula being “ such- and such has always 
been found to be true ; no instance to 4he contrary has ever 
been met with ; such and such is 

observed have been hltip.k; nn rmw oE^ny nthpr rnlniir hajaf 
baen seea;.. are hlacL. The. conclusions 

such an induction can never be taken as certain.) AccordingJ 
to Bicon* the Induction which .proceeds by simple enutdera-j 
tion is a cliildish matter and infers rashly and is always liablei 
to be refuted by a negative instance. ) 

§ 14. Empiricist View and Rational View re- 
garding lnd:uctlve Reasoning. , ^ 

*8 the .doctrine...of. J:hose.. valid, processes of ' 
^hought b^ which knowledge^ of xhat. .holds . universally in 
Ti»ftlif|f It is true that in experience alon# we gr? 

brought i nto jjontact with reality. But what is Experince ? In 
answering this question the Empiricists and the Rationalists 
differ from each other. 

Empiricist View the Empinclgis 

9liCCeASion of The only 

' reality for the Empiricists is the series of sensations in our 
indii^idual consciousness. With objective reality goes, of 

course, .Dbjecjtve or universal 4tnowledge. doctrine of 
Induction cannot, therefore, be consistently based on Em- 
piricismt? 

iRatio^al View 

j!ftHeafie.”-i»aQt iiaiply-jrfia t i rfcTtYltia .arlOLis .thoiigtat. 

• • ^ 
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Ejxpcrience is not a mere series of sensations, buf it is the 
totality^ c)f those impressions oi^ganized and systematized 
by the constitutive activity, of mind. A fact exists oiily in 
relation to other facts-, and these relations only exist for 
thoiiglil, they are not. open to sensuous observation. Every 
such r^^lation is tniversal i. e. it is applicable not to this one 
fact because 'of its iiulividiiaMty, but to this on(‘..faci as a type 
or example of a class of facts. Whilst in sensuous impressions 
\Ve have facts presented in their jKirticular asi)cct, in thought 
we grasp their universal aspect. Experience which includes 
both impression and thought is thus seen to unite the univer- 
sal ami the particular. * 

Mills Position : — Mill adopted the fundamental em- 
piricist position that nothing is given as a basis of knowledge 
but separate and j)arLicular /iensalions. The outcome of 
lunpiricism is that knowledge is impossible. Mill attempted 
to avoid* this conclusion by his doctrine of Induction. ILc 
defined Induction as discovering and provings general pro- 
positions." ThroiighoiU Mill’s Logic, we find two incompa- 
tible theories of inference— first that inference is l)ased on 
resemblance between phenomena, and second, that inference 
is grounded on the essential condition.s of phcnomenii. The 
former view is empirical, but the latter is raiionaL Tlie former 
view is the foundation of his advocacy of the doctrine that 
“ all inferenefe is from particukirs to particulars,^— that obser- 
ving A, B and C's mortality wc can at once ink;r D's morta- 
lity, who is also like A, B, C. This view is also expressed in 
several of Milks definitions of Induction. The seco.nd view is 
found in his ax:tual treatment of Induction. THcre he tells ua 
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tluit to (ietcrminc the effect of every cause and the causes 
f)f all effects is the main husii^ss of Induction. The latter 
pf>silion IS (juite inconsistent with Kinjiiricism. 
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Part I. — Analogy. 


§. 1. The meaning of Analogy: What is 
Analogy ?— One of the meanings of Analogy is Resemblance 
of Relations. Analojgy is a kind of probable proof based upon^ 
imperfect similarity between the (fa/a of, comparison and the{ 
llsjibject of our inference. 


\ 2. Analogical Argument Arguing from Ana- 
logy generally signifies to infer irom resemblances in some 
points ( not necessarily in relations ), resemblance in others. 
JevonSfSays — ^In Analqgy, wc reason from likeness in many 
points to likeness in other points/' In the stri^sense it is to 
infer from some resemblance of relations, memblance in 


others. 

* Examples of an Analogical argument not me4 in its strut 
s^nse : — A certain object A, having a certain property jr, has 
also a certain other property 7n ; another object B resembles 
A in possessing or ; B also resembles A^ in possessing m. 

The earth possesses spherical shapes &c., diTis alsa jnha-* 
' bited ; Venus resembles the Earth in possesslig the former 
!^t of properties ; Venus is inhabited. ' 

{Example of anftnalogical argument used in itt strict 

The* relation between a king and his people resem- 
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hies the relation between a father and his children. The 
children ought to obey their father ; The people ought to 
obey their king.) 

§ 3 . Analogy, Deduction and Induction (i) 
Like QeductU2n.and^^ Analogy assumes th^U things 

\yhich are like in some respects^are also alikp„, in others.; 
hut ( ii ) it differs from them in *001 appealing to a dtfiniU 
general low assigning the essential points of resemblance upon 
which the argument lies. 

; In Deductive proof this is done by the major premise of 
every syllogism j if the major says that ** All fat men are hufti- 
ourists/' and we can establish the'minor ** X is a fat man/’ 
we have secured the tmniial resemblance that carries the 
conclusion. ’Jil Analogy the essential resemblance is not so 
secured/ 

< in Induction, the Law of Causation and its representaives,— 
.' the canons serve the same purpose, specifying the essan 
tial marks of ji cause. ButJn. Az^alogyr the xesemblanca-relied 
on cannot ^ st ated, categoiically. In Induction also, we in- 
fer from resemblance from some points, resemblance in others, 
but Analogy di%a.from Jndjuctioa 4 Ejao>t rgqumn^ thepr^yippy 
proof j i by comparison of instances, o f the Irmriable coniuj H q> 
tjpp between the known and the unknown properties : tho<|gli 
it requires that the inferred properties should not have beer 
ascertained to ae unconnected with^he common properties.) 

4 In Induytion the inferred om pertias and the common 
known properties must b e kmmtL lo be connected. In Analogl* 
cal reasoning their connections are not known ; neither or 
\they knovon to he unconnected*^ 
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Another distinction ; — ^‘The Analogical argument is dis- 
tinguished from Inductive one in tfiis — that Induction, regards 
a^sjngl.e.predi£atejnj^ as the attribute z in in 

B, in C, in I), in E, in F, &c. ; and as these may belong to one 
class, say Q, it is inferred that z will likewise be met with in the 
other things belonging to this class, that is, in all Qs. On the 
other hand, Analogy regar ds many attributes in one ,suhjecl 
( Say m, «, o, ^ in A ) ; and as these many are in part found 
in another subject ( Say ot, and // in B ), it is concluded that, 
in that second thing, there wHl also be found the other attri- 
butes (Say o and p). 'Through Induction we, therefore, endea- 
vour to prove that one character belongs (or does not belong) 
to all the things of a certain class, because it belongs ( or 
does not belong ) to many things of that clhss. Through 
Analogy, on the other hand, we seek to prove that all the 
characters of a thing belong (or do not belong) to another 
or several others, because many of these characters belong (or 
do not belong) to this other or those others. In the one it is 
proclaimed — One in manj%, i^frefore one in filV' In the 
other it is proclaimed — “ Many in one, therefore all in one '* — 
Hamilton. 

4^- Analogical argument is only probable, 
and that in various degrees. 

of the points 
of the points 

■>f difference, the less probable is the inference. 

. ( 3 ) The greater the number of unknown properties in 
he subject of our agreement, the less is the value of any in> 
erenco from those that we know. J 


( 1 ) The greater the number and importance 
agreement, the more probjfole is the inference 
( 2 ) The greater the number and importano 
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5 5. An Analogical argument may come very 
near to a valid Induction, if 

( 1 ) The resemblAiJce. j3.JSLeiy great. 

( ii ) The dissj^mjJarUy.iiei:)^ . 

( iii ) Qur knowledge of_ the subject-jinatter loleraWy 
extensive. 

§ 6. Analogical reasoning useful. Why ?~tThe 
conclusions of analogy arc not of direct use, unless when the 
case to which we reason is a caschz6f/V#ea/ in 
/. t‘.( immensely similar. Kven •then a complete Induction 
should be sought after. But llm great value of Analog};, even 
v^ien faint, in science .is mid 

ex^crimanU^ with a view to establishing positive scientific 
trut h s, for which*, however, hypotheses based on analogies are 
required and must not be mistaken. ; 


Part 1 1 . — ProhahilUv. 

» 

§ 1. What is meant by the w^ord “Prol^able” 
in Logic ? — Usually when we say that an event is ''prohahUy 
we mean that it is more likely than not to happen. But, in 

Js lesfi than .certaint>:,-as Jong xis - the- evfciii-.iiit not im- 
p os.sib le. "f * 

§ 2. W^y some facts are known as probable 
only ? — When in any particular case, jWe do not know what 
conditions are operative, we cannot tell,* on ibe ^one hand, 
what result will appear, nor, on the other hand, con we s^y 
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positively what conditions have produced a certain f^iven 
event. In such cases we are accustomed to speak of the 
occurrence as due to Chance. Chance was once believed 
to be a distinct power in the world disturbing the regularity 
of Nature. It is now admitted that every event in the world 
is due to some cause. Where our knowledge is complete, 
then the idea of chance would disappear ; it is due solely to 
the imperfection of that knowledge. Some facts are known as 
pr,obable only becauie we do not know distinctly their opera- 
tive causes. 

§ 3. The Theory of Probabfllty in Logic The 
probability of a given effect is the measure of rational expeclii'- 
lion of its occurrence. Some facts are not certain but only 
probable to us owing to our imperfect knowledge of their 
operative conditions. The (lucstion then arises as to what 
wo ought rationally to expect. The estimation of such rational 
expectation is the province of the theory of Probability. So 
it hfs a place in Logic. 

, § 4- The foundation of the Theory of Proba- 
bility : How Probability is represented : The 
foundation of the theory is that possibilities can be limited to 
a definite finite number. When we say that the probability of 
a thing’s occuring in a'ccrtain way is this rests on the assump- 
tion that the seven possibilities are equally probable. 

Probability is represented by a fraction. Taking i [one] 
Jo stand for certainty and o [zero] for impossibfcity, probability 

may be -fVfrli or (generally) The denominator 

represents the number of times that an event happens and the 
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numerator the number of times that it coincides with another 
event u r., the number of occurrences in a particular way. 

5 5. The Groandl of Probability : — It has already 
been mentioned, — when We say that the probability of a thing's 
occurring in a certain manner is there is an assumption 
that the seven probabilities are equally probable. Nqjv the 
question is — what is meant by equally probable*' ? — Or in 
other words, what is the fround of probability ? — How do we 
know that there are so many possibilities ? 

The answer to this question* is given from three diffefent 
standpoints : — (i) Subjective, (ii) Objective and (iii) Subjec- 
t^vo^bjective. 

Subjective View ; — According to this view, Probability 
depends upon the quantity of our Belief in the happening of 
a certain event or of its happening in a particular way. This 
is based pn a psychological conception, viz,, that what is 
equally probable to an individual- is that about which 
feels equal confidence or expectation or belief. Such belief 
may have various psychological causes, such as persona] 
disposition, temperament or mood ; it is likely to be biased* fey 
feeling. 

Objections against this View (n) feli^f does not 
uniformly correspond with the state of the factSu (3) Belief 
cannot by itself be satisfactorily measured, t) If Pjobability 
is to be connected with Inductile Logic, it ought surely to 
rest upon the pame ground namely Experience. Induction, in 
any particular case is not content with beliefs or opinions, but 
aims at proving, tesUng, verifying or •correcting them fey 
appealing to the facts ; and Probability has the same object 

10 
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and the same basis. So this view must be excluded from 
logical consideration. 

Objective View:— iThis view is based on actually ex- 
perienced frequency. This objective frequency may be ascer- 
tained by statistics or by Deductive arguments. Such know- 
ledgers open to everybody. 

Subjectivo-Objectlve View: — ^The Subjectivo-Ob- 
jective view takes account of the Adividual's knowledge, — 
not of his mere belief, vjt recognises that to different indivi- 
duals the probability of the sarae event may be different : not 
because they feel a different degree of confidence, but because 
their knowledge of the case may be different.; 

§ 6. Direct and Inverse Probability dirtU 
probabiliiy^ we seek to determine the probability of an event 
being of a certain character, when it is happened under given 
conditions.' E. G. — What is the chance of a white ball being 
drawn from a bag which contains 6 white and 4 black balls ? 
Answer : — J. 

In Inverse Probability y our position is reversed. Given an 
event of a certain character, we seek to determine the pro- 
bability of its having resulted from any paritcular set of cir- 
cumstances under which it might occur. £. G. — A white ball 
has been drawn from a bag containing 10 balls. What is the 
chance of the bag’s having contained 6 white balls ? 

The following hypotheses 'are equally possible, 

1. All the balls white. 

2. 9 balls white, 1 black. 

3. 8 balls white, a black, 

4* 7 bails white> 3 black. 



AKAL06T AKD PROBABILITY. 


1X1 


5. 6 balls white, 4 black. 

6. 5 balls white, 5 black. 

7. 4 balls white, 6 black. 

8. 3 balls white, 7 black. 

9. 2 balls white, 8 black. 

10. 1 ball white, 9 black. 

On the^rf/ hypothesis, the probability of the observed 
event is certain i. e, i. On the second hypothesis, the pro- 
bability is On the third hypothesis, J on the fourth 
hypothesis, ; on the fifth h3rpothesis, ; and so on. 

Now the probability of the fifth hypothesis being the trfte 
hypothesis is proportional to ^say). Since before the 

event, each was equally likely ; but since one of the hypotheses 

must be the true hypothesis, k (i + +^V) must 

be I ; f. e. k. Hence the probability of 6 

balls being white is k, i. x ^ 1. e. 

9 7. Probability and Induction:— There 5 re t\Ko 
views as to the relation between Probability and Induction. 

(i) Probability is based on Induction .—Dr. Venn. 

(ii) Induction is based on Probability. — Jevons. 

( If we take the senses in which the words — Induction and 
Probability have been used in Logic, we must acknowledge 
that the ground of Probability is. exfi^^knee , — that Induction, 
humanly speaking, ^does not rest on Probability, but that the 
probability of concrete events re^ts on Inductionrand therefore 
on Causation.. 

Compare the inferences : — 

• (i) All known A are B ; 

All A are B. 
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(ii) J known A are B ‘; 

I of all A are B. 

Both of these inferences are Inductions. So Probability fs 
based on Induction. 

CWp take Inductive conclusions as certain, when they are 
in accordance with our standard of certainty. But ^vons does 
not agree with this view ; he considers all Inductive conclu- 
sions as more or less probable only. According to Jevons, In- 
ductive conclusions can never be considered as certain. The 
more is the number of cases examined, — the greater is the 
probability, so Jevons maintains that Induction is based on 
Probability.) 

These two views, according to Dr. Keynes, may be 
reconciled. Dr. Venn’s view is a simple one ; he took the 
« statistical Probability into consideration. Jevons had IntelUi- 
Uial Ptobability in hfs view. 

8 8. Probable and Proportional Propositions 
Every probable proposition is connected with what Dr. Venn 
calls a Proportional proposition of the form “5 A in 8 are B." 
It can be shown that every Paobable proposition must ulti- 
irately be traced to a Proportional proposition of that form, 
and that, without tracing it to such a proposition, we can give 
no rational account of its meaning, when the probability is 
represented by a fraction. Fiom the Proportional proposition 
“5 A in 8 are B’\ we may infer that “Any A*is probably 
if,” the probability being represented by the fraction Con- 
versely from a probable proposition we m|y infer a propor- 
tional one. Given the probable proposition **A 4 probably B’V 
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the p«*obability of which is represented by the fraction J, we 
may infer the proportional proposition “ 2 in 3 A arc B.” 

§ 9. Some Calculations of Probabilities 

(r) When one of ihe evenU. is certain and the other only 
posuble or probable. What will be tbe possibility of ^their 
occuriiig together ? 

For*e>wainple, in drawing lots or casting dice the event of 
drawing or casting ts certain, but that of getting the lucky lot 
or die is only possible. , • 

If it be I in 6 or 10 or 100, then the probability will be ^ < 
or To or 

(2) 1 / two events arc independent^ having neither connexion 
nor repugnance, -the prohMhiy of their concurring is found 
by multiplying together the separate probabilities of each 
occurring- In such cases we jjiave to estimate first the pro- 
bability of each separately, after which the probability af their 
concurrence will be obtained by multiplying their separate 
probabilities together. 

Suppose the question of the concurrence of a dry day with 3 
westerly wind. Suppose we have found that there are generally 
2 dry days to 3 rainy ones, giving a probability ; ; and th^t 
one day in these days has westerly wind, giving the probability 
of ’ Then the probability of a dry day with a westerly wind 
will be I X ; = J i e. we may expect two such days, for seven 
different ones. 

(3) If two e^nts or causes do not concur, the probability of 
one or the other occujrring js the sum of the^eparate possibilities. 
If the chances of two exclusive or incompatible events be 
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respectively and -i-, the chance of one or other of their 
happening will be y ^ 

For example ; if.i in looo is burned and 2 in 1000 are 
drowned, the probability of being burnt or drowned is ^ 



Xf 


THE GROUND OP INDUCTION. 

§ 1 . The meaning of “ the Ground of Induc- 
tion” : — In Inductive reasoning \vc come to a general con- 
clusion after observing something to be true, in some parti- 
cular cases. How are we justified in doing this ? An answer 
to this question is the statement of the ground of Induction. 
^The Ground of Induction is the reason wc can state for our 
generali/.ation from experiences of some particular fads. '? 

§ 2. The assumption involved in Inductive 
Reasoning: Unifo rmity of NaturjB.-4ln every case of 
Induction there is an assumption involved with regartLlo the 
course of nature and the order of the universe ; namely that 
there are such things in nature as parallel cases ; that what 
happens once will under a suflicient degree of similarity of 
circumstances, happen again, and not only again, but as often 
' as the same circumstances recur . This means that the course 
of nature is uniform, — that the universe i? governed by general 
^laws.. This is the fundamental principle .or 

s 3. The Uniformity of Nature : The Grounds 
of Induction.— frhe „U.nifftMnU» of Nature is the Qbj^aipe 
ground of Induction. Wherever uniformity exists, there we 
can draw inferences. This uniformity is our warrant for all 
inferences from experience. If nature had not been uniform, 
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we could not have drawn any conclusion regarding the 
unknown from the observation of the known. 

Again we can ndt reason inductivel}' unless we possess 
(a) the power of observation, (&) the * faculty of memory and 
(f) the belief in the uniformity of Nature as distinct from, but 
corresponding to the objective uniformity itself. So these 
principal postulates demanded on the mental side constitute 
what is called the Subjective ground of Induction. 

When we are asked to assign the Material ground of 
Induction, we can say that its we cannot reason inductively 
without observing particular facts and the operation of the 
Law of causation in them, Observation and Experiment (which 
is also Observation under prepared and therefore known con- 
ditions) may be regarded as such. 

The Uniformity^ of Nature is observed principally , as, — 
(a) Uniformity of Co-existence, and Kb) Uniformity of Succes- 
sion or which is the result of the Law of Causation. In the 
actual working of Induction, we find it to be chiefly concerned 
with the second kind of uniformity. The principle of causa- 
tion which produces uniformity of nature is regarded as the 
Formal ground of Induction ; and the Inductive canons derived 
from it are means of testing the formal sufficiency of observa- 
tions to justify the statement of a law. If we can observe the^ 
process of cause and effect in nature, we may generalize our 
observation into a law, because that process is invariable. 

§ 4. What is m§ant by the Uniformity of 
Nature ? * 

• When we saj; that the “ Uniformity of Nature '* is the basis 
ot our Inductive inference, uniformity ” then is not to be 
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taken to mean resemblance.” It is identity alone, not in 
mere resemblance, that we can find a^rm basis of inference^* 
By the ** uniformity of nature ” then we do not mean, that 
** the unknown will be sftiilar to the known, that the future 
will' resemble the past.” Such a general assumption that the 
future will resemble the past we have no right to make. Prom 
mere likeness of isolated phenomena we can draw no safe 
conclusions at any time, but only from /* identity of condi- 
tions.” (Wiiat-is^Jtt:ttft.at one time 

4 ajwajff_t^ of cohditionsL y So the uniformity 

of nature implies the Universality of Law. The Universalis 
of a Law means that phenomena are subject to a certain law 
which we can discover. 

§ 5. How do we know that Nature Is uni- 
form? Our conception of the Unity of Nature.— 
According to Green [^e fund amantal idea which underlies all 
our attempts to attain knowledge is that of the Unity of 
Nature, — of the world as a system]] If there had not been 
universal laws there would have been no Unity of Nature. By 
** Unity of Nature ” we do not mean that the universe is an 
unchanging identity, but that it is a ^stem which remains 
identical with itself amidst the unceasing changes of relations 
between its parts. But every relation and consequently every 
change of relation is universal ; f . it holds true everywhere 
and always, of all identical facts. Hence the idea of unity ex- 
plains that of uniformity. Unity implies uniformity. 

Uniformity is a form without which intelligible experience 
would be impossible. ^ U cannot be derivtd^j Tro m mere repeat ed 
tmum Mill and other empiricist writers hold. 
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Such a derivation would be possible only, if observation gave us 
nothing but instances of uniformity. The chaos which nature 
really presents on the first observation really vanishes upon 
deeper investigation. But why AS we investigate it at all ? 
Because we believe in the Uniformity of Nature. How can this 
be, *if the supposition is only^ derived from the observation of 
uniformity — an observation which presupposes the interroga- 
tion. It is evident then that the principle of uniformity is not 
derived from sensuous experience. 

Nor ii is an innate principle born ready-made with every 
umn. Mill has proved it very clearly. He points out that, as 
a general maxim it has scarcely entered into the minds of any 
but philosophers. But this fact is also fatal to Mill's own posi- 
tion, that the principle is derived from observation. Sigwart 
justly says : — “ If we had needed merely to open our ^yes in 
ordej to see uniformity in the course of nature everywhere 
before us, belief in the thoroughgoing constancy of the way 
in which causes act, would not have been so slow to arise, nor 
have been still only a scientific and not a popular belief, nor 
would the tendency to make capricious powers, demons and 
gods resp6nsible for what happens in the universe have been 
ao deeply rooted." 

(Our belief in the Uniformity of Nature really arises from 
our conception of Unity of Nature/ 

5 6. Mill’s View as to our knowledge of the 
,Uniforinit:^of nature:— How do we know that Nature 
is uniform f ’l^Acconding to Mill we know it by Inductive 
reasoning.. We ^observe uniformity in a pariicular depart- 
ment of the universe, — then in another department,— 
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then in a third department, -~t|ien in many other departments, 
and at last we come to the^.J|id|iAjp.UyeL condnslon, tb^ Nature 
is uniform. Suppose we knew nothing of the principle i. 
did not know whether Nature was uniform or not, yet when 
we inferred that All men are mortal,*' after observing A, B 
and C's death, we could conclude that Nature was uniform in 
respect, at least, of the connexion between men and mortality ; 
so also in a second Induction we might prove Nature to be 
uniform in another respect ; in a third, and so on. As fresh 
instances of proved uniformity were added to our list, we . 
might begin to suspect that Nature was always uniform ; new 
cases of Induction . constantly being made, each in its own 
sphere proving Nature uniform, would proportionally streng- 
then that suspicion ; and v^en finally age after age passes 
away and Inductions innumerable are made, every one of 
which adds its item of proof without a single contradictory 
instance, the inference of the universality of the principle is 
irresistible. \ 

Criticism of Mill’s Viewr-t'Mill condems Inductioit ^ 
by Simple Enumeration; but his knowledge of the Unifor- 
mity of Nature which is the ground of Induction is itself based 
on In^jtion by Simple Enumeration, Mill says : — “ Far 
from bejng the first Induction, we make, ft is one of the last 
; or at all events one of those which are latest in attaining strict 
philosophical accuracy.^ So this derivation of the fundamen- 
tal principle or general axiom of Induction from *'fact8 observ- 
ed" renders the whole process of induefliqn nugatory as a 
means of attaining knowledge. 

S 7, Aecording to MlU Induction by Simple 
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Enumeration may sometimes be valid:— Mill says, 
— *1rhi8 method is valid precisely in proportion to our assurance 
that if an exception ever did occur, we should know of it ; in 
other words precisely . as the subjects-matter is limited and 
special, so is the process insuflicient and delusive. As its 
sphere widens, this unscientific method becomes less and l^ss 
liable to mislead. The axiom of the Uniformity of Nature 
is proved by this form of Induction ; the evidence consisting 
in this, that the principle has been found true in every legiti- 
mate Induction hitherto made and never once false ; while at 
the same time, from the fact that these innumerable In- 
ductions cover the whole held of Nature's operations, we arc 
entitled to conclude that any real_ exception must have come 
under our notice. 

§ 8. The sense in which Mill regards the 
Uniformity of Nature as the ground of Induc- 
tion Induction may be thrown into the form of a 

syllogism by supplying ^ major premiss, thus : — 

Whatever is true of A, B, C is true of all men ; 

A, B, C are mortal ; 

All men are mortal. 

Now it is evideAt that this major premia is nothing else 
but an assertion of the uniformity of Nature in sc far as 
regards the phenomena we are concerned with. Uniformity ' 
in Nature ” means that wbat we find in one or more cases 
^we shall continue to find in similar cases, which is exactly our 
ipajpr premiss/^ 

l^ccording to Mill, the major premiss of every syllogism Is 
uo part of the evideoca which proves the concluaidn, but only a 



THE GROUND OF INDUCTION. 


121 


mark that there is sufhcient^evidence to prove the conclusion. 
Mill maintains that both the conclusion and the major premiss 
arc alike conclusions from the antecedent observed particular 
cases^ We see, A, B, C and everybody else whom we have ob- 
served, die; — this is our evidence; and from it we conclude 
“ All men arc mortal^” but it is that very evidence thaFgjvcs 
us our assurance that “ what in tin's respect is true of A, B, C, 
is true of all men,” in other words our observed cases prove If) 
us that Nature is uniform in respect of the connection between 
humanity and mortality. Uniformity of Nature stanrls^.m 

ih c sa me ..relation with all Iniluctivx: conclusions as the major 
£r^mis:^)f , ejeryi..^yl . stan^in jdatifin ^ its condusioi^ 

A syllogistic conclusion, according to Mill, is regarded 
as reliable when it is shown to be consistent with the majf'i 
premiss, it being a wider generalisation. The Uniformity of 
Nature and an inductive inference are both conclusions drawn 
from the observation of particular facts ; so the Uniformity 
Nature \vhich is a wider generalisation only, confirms other 
inductive conclusions. ' 

§ 9. The Uniformity Qf Nature and Laiv^ 
of JNature : — According to Mill, the general regularity whicht. 
we find in Nature, results from the co-existence of pariifll 
regularities. (The^JUnifgrput^ .^-.KaUire.is. a, cgnjplcx hxU 
qomnoi^nd ed of all the separa te uniformitie^^which exi^t^r^ 
respec t S t uD glg phen amen^ These various unitorrnities, 
when ascertained by a sufficient Induction are ordinarily 
called Laws of Nature, SUfeto .„spea|ting a law of nature is 
^BY Iinifnrmity w^jch Hb a^;qpunted for by pr 

resolved in to simple r 
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Symbolic Example : — If A is always accompanied by 
D, B by E and C by F, it follows, that AB is accompanied by 
DE; AC by DF, BC by EF and finally ABC by DEF ; here 
we have, ordinarily speaking, seven laws of nature ; and strictly 
speaking only the first three laws, if they are not resolvable 
into uny other simpler laws, arc called ^aws of Nature ; and 
Others are called simply laws. 

S 10. The Ground of Induction and Laws 

of Nature : — All Laws of Nature are inductive conclusions. 

« 

But experience testifies that among the uniformities which it 
exhibits, some are more to be relied on than others. These 
stronger Inductions are the test to which we endeavour to 
bring the weaker ones. Suppose, for instance, that we possess 
a strong induction to this effect, — every effect must have a 
cause,’' it is evident that if by any means we can bring a 
weaker generalisation within this better established law i. e. if 
ve can show that either the weaker generalisation must be true 
or our strong induction must be false, — the weaker is at once 
raised to the same degree of certainly with the stronger. This 
mode of correcting one genCralisaton by means of another, 
a narrower generalisation by a wider,, which common sense 
siiggests ^nd adopts in practice is the real type of scientific 
Induction. In this sense, Mill considers the Uniformity of 
Nature or the Law of Causation which is its principal aspect 
as the ground, of all Induction. 

5 11. The Uniformity of Nature and the Law of 
Causation : — For the theory of Induction, the specially 
important aspect of the Uniformity of Nature is the Law of 
Causation.* 
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S 12. The statement of the Law of Causation 

Every phenomenon which has a beginning must have a cause ; 
and it will invariably arise whenever that certain combination 
of positive facts which constitutes the cause exists, p|ovided 
certain other positive facts do not exist also. 

This law contains two clauses ; — 

(1) That every phenomenon which has a beginning must 
have some cause. 

( 2 ) Given the cause, the effect will invariably follow, 
provided that counteracting causes do not exist. 

Remarks : — It is to be noticed that a phenomenon or a 
set of phenomena is considered here as the cause of another 
phenomenon. In Logic we are concerned with phenomenal 
cause only. 

§ J13L Aristotle’s Account of Causation The 
Aristotelian account is classical. He distinguishes fqur Akinds 
of causes requisite for the existence of a thing : — 

(0 Final cause z.^., the end or motive or purpose deter- 
mining the production of a thing. 

(ii) Material Cause z.^., the matter or substance which 
composes it. * 

(iii) Efficient Cause z.f., the active force employed in 
its production. 

^ (iv) Formal Cause z.f., the pattern, idea or essence in 
accordace with which it is produced. 

Example : — What is the cause of a t}ble ? The cause is a 
complex one, involving the following factors: — Final cause r 
To rest book ; Material Cause : — Wood ; Efficient Cause 
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Work of the carpenter or machine ; Formal cause : — Idea or 
design of the carpenter. 

Remarks : — In Logic, the discussion of such causes is 
unnecessary. The Final Cause theory brings Theology. If by 
‘‘ matter we are to understand logical subject-matter, it is 
always present and does not help us in drawing up rules of in- 
lerence. Efficient causes arc ofteti spoken of as if they were 
a distinct kind of cause, but what is meant is that efficiency 
IS an element invariably present in every case, as something 
to be added on to the mere regularity inorder to complete 
ilie conception of cause. Hut its introduction here adds no 
further element of information,st)far as inference is concerned. 

The theory of Formal Cause is also unnecessary in Logic, 
f-uven any particular e.xample of causation, say the melting of 
wax by fire, to determine exactly xvhat is here meant by the 
form and the mailer respectively .seems a rather helpless piece 
of subtlety. 

Mill says The only notion of a cause which the theory 
of Induction requires, is such a notion as can be gained from 
experience. The Law' of Causation, the recognition of which 
is the main pillar of inductive science, is but {he familiar truth, 
that invariability of succession is found by observation to 
obtain between every fact in nature and some other fact w'hich 
has preceded it ; independently of all considerations respecting 
the ultimate mode of production of phenomena and of everf 
other question regarding the nature of things-in-themselves.” 

§ 14. Dr. Marti neau on Cause”: — According 
to Dr. Mariineau.' a phenomenon cannot be the cause of 
another phenomenon. The idea of the productive power is 
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involved in thTidea of cause. So some power or force exis* 
ting; along with phenomenon is regarded as cause. But no 
effect can be produced unless that force is excercised in a 
certain definite manner t.f directed to -a certain definite chan-* 
r;^l. A fpree can be so directed only by an intell^ent person^ 
The intelligent person, by which the forces operating^n the 
universe have been directed is the only cause of the universe 
which ie the result of such direction ; God is that intelligent 
person and He is the cause of everything. 

Remarks This theory of cause, though a correct bno, 
is not to be accepted for the purpose of Inductive Logic. •In 
Inductive Logic we have to establish universal relation between 
facts or phenomena ; so the tlieory of phenomenal cause is 
to serve our purpose. 

.^5. Hume’s Definition of Cause The cause 

of anyfact is the antecedent fact which It invariably follows. 

Reid’s Criticism :~^Invariability of succession* canijot 
establish the relation of cause and effect between any two facts 
or phenomena. According to Hume's definition of cause> 
we have to regard night as the cause of day, and day as* the 
cause of night ; but we know night is not the cause of day 
and day is not the cause of night. t 

§ 16. Mill’s Definition of Cause The cause o& 
any fact or phenomenon is that antecedent which it iavariabl)! 
and unconditionally follows. " 

Mill says : — VVhen wc define the cause df anything to be 
‘‘the antecedent which it invariably follows,” we do not use 
this phrase, as exactly synonymous with ‘^he antecedent which 
it invariably ^as followed in our past experience.” Such a 
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inode of conceiving causation would be liable IB the objection 
very piausibly urged by Dr. Reid, namely that according to 
this doctrine night might be the cause of day, and day the 
cause of night ; since these phenomena have invariably succee- 
ded one andther from the begining of the world. But it is 
necessary to our using the word cause that we should believe 
noL only that the antecedent always has been followed by the 
consequent, but that it always ivill be so. And this would 
not be true of day and night. We do not believe that night 
will' be followed by day under all imaginable circumstances, 
but. only that it will be so, provided the sun rises above the 
horizon, — there is the rotation of tlie earth round the Sun. 
So the cause of any phenomendh is not that which it mvariably 
follows but that which it invariably and unconditionally 
follows. This is what writers mean when they say thS ,the 
notion of cause involves the idea of necessity. If thert» be 
illy meaning which confessedly belongs to the term necessity. 
It is unconditionalness. Invariable sequence, therefore, 
is not synonymous with causation, unless the sequence besides 
being invariable is unconditional. 

[^‘‘The unconditional invariable antecedent is termed the 
ca ise^ That which would not be followed by the effect un- 
less something else had preceded, and which if that something 
else had preceded, would not have been required, is not the 
cause, however invariable the sequence in fact be.'* — tlfilt, 

9 17. The three different views regarding the 
phenomenal cause and the phenomenal effect i — 

(i) The Popular **Vifcw. 

(ii) The Scientific View or the Brown-Herschel-Mill View. 
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(lii) The Strictly Philosophical View. 

(i) The Popular View : — The characteristic of the 
Popular View is that it single s out one antecedent circumstance 
or phenomenon and one such consequent and regards them 
a& cause and effect. 

Example : — People say that the spark of fire Is the * cause 
of the explosion ; - the passage of the bullet through the body 
is the cause of one’s death. In the case of ♦the explosion we 
must take into account the proxemity of the powder, its dry- 
ness, the presence of oxygen in the atmosphere &c. &c. ; ' in 
the other case, the speed of the bullet, the part of the body 
pierced, the general state of the man’s health. 

Criticism J — The cause pf an event is not generally 
one single phenomenon ; but, the effect is produced really by 
a combination of phenomlna. So it is Inaccurate to mention 
any single phenomenon as the cause. 

(ii) The Scientific View or the Brown-Her>- 

schel-*Mill View : Acc^rdmg_tajthis--view>^tlw--^ ,xff 
any event is nq^one jingle ante redpni: rirgumji;Liiu2iiar.-phf»Tin, 
nienon, but an jgssemlflage of^ QCfilirrirtg, 

that event follows invariably and The effect 

is one single phenomenon ; but the cause is an assemblage of 
phenomena, because the effect really takes place owing to the 
presence of all the antecedent phenomena./ Hero although 
we say that our cause includes all the antecedents, but we 
really omit a quantity of determining elements solely on the 
ground of their comparative insignificance. According to 
this view an effect may be produced by many causes. 

Criticism As the whole cause is made up of several 
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phenomena) do the whole effect is also made up of several 
phenomena. But this view singles* out one phenomenon only 
as “effect.’* We have to find out generally the cause of one 
such single phenomenon ; so this view is useful for practical 
•purposes. 

Bht this view simply the law of causation that 

the cause A is invariably followed by the effect a. But it 
does not ^xplaif^ Why it is so ; it merely says Ikal it is so 
So that it does not explain the principle of causality at alL 
This fact of invariable succession has got to be explained. Thus 
this view, howe^r important from the practical point of vieWi 
is superficial ana does not touch the real question at all. 

(iii) The Strictly Philosophical View Accor- 
ding to this view both the cause and the effect are *madc up 
of several phenomena ; all the antfeedent phenomena make 
up the cause and all the consequent p\icnomcna make* up the 
effect. This view does not admit the Plurality of Causes. 
An effect is always to be produced, according to this Philo- 
sophical view^ by the same cause* 

Criticism If we take this view of cause, we do not 
find in nature the same cause occurring again ^ so the same 
Effect is never repeated. We want to know the causO) so that 
we may produce the effect ; or when the effect is produced 
we may assign its cause. Consequently this view is not use** 
ful for practical purposes. 

§ 18. Popular distinction between the “condi- 
"'tibns” and the ^V^ause’^ of an effect is unphllo-* 
sophical.. 

It is seldom, if ever, between a consequent a single 
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antecedent, that the causal relation subsists. It fs usually 
between a consequent and the sum of several antecedents ; 
the occurrence of all of them being requisite to produce, that 

is, to be certain of being followed by, the consequent. In 
such cases it is very cornmon to single out one only of the 
antecedents ynder the denomination of Cause^ calling the 
others merely Conditions. 

Thus, if a person eats of a particular dish, and dies in 
consequence, that is, would not have died if he had not eaten 
of it, jK'ople would be apt to say that eating of that dish 
the cause of death. There need not, however, be any invari- 
able connexion between eating of the dish and death ; but 
there certainly is, among the circumstances which took place, 
some combination or other on which death is invariably conse- 
quent ; as for instance, the act of eating of the dish, combined 
with ‘a particular bodily constitution, a f)articular state of 
present health, anil perhaps even a certain state of the ’atmos- 
phere : the whole of which circumsiances perhap)S constituted 
in this particular case the set of antecedents which determined 

it, and but for which it would not have happened. The real 
cause is the whole of these antecedents ; and we have, philoso- 
phically speaking, no right to give the name of cause to one pf 
them exclusively of the others. 

All the circumstances are equally indispensable to the pro- 
duction of the consequent, and the statement of the cause is 
incomplete, unless in some shape or other we introduce them 
all. A man takes mercury, goes out of doors, and catches 
cold. We . say, perhaps, that the cause of his taking cold was 
exposure to the air. It is clear, however, that his* having taken 
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mercury may have been a necessary circumstance of bis catch- 
ing cold ; and though it might be consistent with usage to say 
that the cause of his attack was exposure to the air, to be accu- 
rate we ought to say that the cause was exposure to the air 
while under the effect of mercury. — Mill. 

§ iZjjf. Distinction between the factors of the 
cause as “ agent ” and “ patient ” is merely ver- 
bal. 

One of the positive factors composing the cause is some- 
times called an agent, and another as a patient. Both of 
ttjiese, it would be universally allowed, are the factors of the 
cause. But the one which is regarded as acting is called the 
agent and the other which is regarded as acted upon is called 
the patient. In such a case the name “ cause is generally 
given to the factor which is called the figent. 

Those who have contended for a radical distinction bet- 
ween a^ent and patient, have generally conceived the agent as 
that which causes some slate of, or some change in the state of 
another object which is called the patient. But states of 
objects are also active phenomena.^' If a man be poisoned 
by prussic acid, the poison would be reckoned as an “ agent,*' 
d^e nervous system of the individual as the patient ” though 
prussic acid is called the agent of a person’s death, the whole' 
of the vital and organic properties of the patient are as actively 
instrumental as the poison, in the chain of effects which so 
rapidly terminates his sentient existence. 

In the process of education one may call the teacher the 
agent, and the scholar only the material acted upon ; yet in 
truth all the facts which pre-existed in the scholar’s mind exert 
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eithe^co-opeming or counteracting agencies in relation to the 
teacher's effort. • 

It is not light alone which is the agent in vision, but light 
coupled with the active properties of the eye and brain, and 
with those of the visible object. • 

So the distinction between agent and patient is merely, 
verbal, patients are also always agents, and Cause includes both 
the agent and the patient. 

§ ' 18 ^/JWhat phenomenop is generally selected 
as the cause out of the antecedent phenomena o£. 
the event 

(i.) That one of the antecedents which comes last, and is 
thus an event coix4)leting the sum of conditions, which forms 
the cause, and upon which the effect immediately follows, is 
termed the cause. 

(ii.) That one of the antecedents which is most peculiat 
and special to the aggregate of antecedents, is often popularly 
the cause. 

(iii.) So also that one of the antecedents which is least 
likely to be known to the hearer. 

Mill says : — “ Thus we see that each and every condition of^ 
the phenomenon may be taken in its turn, and with equal pro- 
priety ’in common parlance, but with equal impropriety in 
scientific discourse, may be spokei^of as if it were the entire 
cause." * 

Why all the conditions of the cause are 
not enumerated even when we aim at accura- 
cy 
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(i*) Because some of them wifi in most cases be tlhder- 
stood witlfDut being expressed. 

(ii.) Jlecause for the purpose in view they may without 
detriment bo overlooked. 

For example, when we say# the cause of a man’s death was 
that-his foot slipped in climbing a ladder, we omit as a thing 
unnecessary to be stated the Circumstance of bis weight, 
though quite indispensable a condition of the elTect which took 
place. 

When we say that the assent of the crown to a bill makes a 
law, we mean the assent, being never given until all the other 
conditions are fulfilled, makes up the sum of the conditions, 
though no one now regards it as the ])riiicipal one. 

§ 2ft Positive anclNcgalivc conditions forming 
the wholo cause ; — The po^iihw o^ndifions are those cir- 
cumstances, owing to whose presence the eH'ect occurs. The 
negative conditions of an elTcct may be summed up in this : - 
absence of counteruefini^ or causes. 

(j) Counferactins^ causes . — M osl causes counteract the effects 
of other causes by tlie operation of the very same law as that 
by which they province their own effects. 

^ (h) Preventive causes : — Some causes seem to be simply 

preventive i>., destroying an effect, not by producing their 
OWTi, but by simply arresting it, 

^7 ^ § Is the cause of am event to be regarded as its 
immediate antecedent? — That the cause of any event 
fs an immediate antecedent follows from its being an uncondi- 
tional one. For if there arc three events A, B, C, causally 
connected, it is plain that A is not the unconditiqns^I antecedent 
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of Cy but requires the further condition of first giving rise to B. 
But that is not all ; for the B that gives rise to C is never 
merely the effect of A ; it involves something further/' — 
Carveth Read. 

* The object of securing this close approximation bet^veeni 
the elements of the sequence is obvious. It is done simply 
in order to secure regularity. A* remote sequence can never 
be a certain one.’' — Dr. Venn. 

§ af The Fallacy of arguing “ Post hoc, ergo 
propter hoc,” or ” Cum h6c, ergo propter hoc : — 
The cause is the invariabh and unconditional antecedent ?>1 
the effect. Accordingly, . not every antecedent ot an event is 
its cause : to assume that it is so, is the fallacy of arguing 
'• post hoc ergo propter hoe.” 
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§ 1. The Inductive or Experimental Methods; 
'their Utility :-eThere are some methods with the help of 
which we can find out the cause of a given phenomenon or the 
effect of a given cause.; When the causal relation is established 
betNveen the anticedeni and the consequent phenomena, we 
can come to a universal truth regarding them i. we can gel 
an Inductive conclusion established. These methods are called 
the Inductive Methods oi the Experimental Methods'^ 

§ 2. What are the Inductive Methods ? — The 
Inductive Methods are the Methods of Observation and 
Experiment. The lollowing are the Inductive Methods or 
the M^ods of Kxperimcnial Isnquiry ; — 

(i) The Method of Agreement. 

(ii) The Method of Difference. 

(ill) The Joint Method of Agreement and Difference. 

(iv) The Method of Residues. 

(v) The Method of Concomitant Variations. 

S 3. The Canons of the Methods and their 
Symbolic Formulae : — 

• (i) Method of Agreement : — 

“Tf two or more instances of the phenomenon under in- 
vestigation have only one circumstance in common, the 
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circumstance in which alone all the instances agree, is the 
cause (or effect) of the given phenomenon.’' 

Symbolic Formula : — 

ABC — abc 
ADE— 

AFG — a/g 
A is the cauSb of a. 

(ii) Method of Difference 

'' If an instance in which the phenomenon under investiga- 
ton occurs, and an instance in ^hich it does not occur, ha^e 
every circumstance in common save one, that one occuring 
only in the former ; the circumstance in which alone tiie two 
instances differ, is the effect or the cause or indispensable part 
of the cause of the phenomenon. 

Symbolic Formula : — ABC — abc 
BC— 

•*. A is the cause of a. 

(iii) Method of Agreement and Difference 

“ If two or more instances in which the phenomenon 
occurs, have only one circumstance in common, while two Or 
more instances in which it does not occur, have nothing in 
common save the absence of that circumstance ; the circums^ 
lance in which alone the two sets of instances differ, is tlie 
effect or the cause or an indispensable part of the cause of the 
phenomenon.” 

Symbolic Formula : — 

ABC — abc 

\YQ.--afg \ 
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BDM — bdm ^ 

CEO — ceo L 
FGK^/ffk ) 

A is the cause of a. 

(iv) Method of Residues : — 

Subduct from any phenomenon such part as is known by 
previous inductions to be the effect of certain antecedents and 
the residue of the phenomenon is the effect of thj remaining^ 
antecedents.’* 

Symbolic Formula : — B and C are known to be the causes 
respectively of b and c. 

ABC — ahe 
. , BC--bc 
.•^A IS the cause of a. 

(v) Method of Concomitant Variations : — 

“ Whatever phenomenon varj|L\s in any manner wdienever 
Another phenomenon varies some particular manner, is 
either a cause or an effect of that phenomenon or is connected 
with it through some fact of causation.” 

Symbolic Formula : — 

A^BC — aj>c 
A^BC — a^bc 
A3BC — a^bc 
A is the cause of a. 

§ 4. Inductive Methods and the Law of Cau- 
sation 

The validity of allF the Inductive Methods depends on the 
assumption- that every event or the beg^ning of every pheno- 
menon must have some cause, some antecedent, on the exis- 
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tence of which it is invariably and unconditionally consequent. 
These methods are used by Mill, in strict sub-ordination to the 
Law of Causation. 

In the Method of Agreement this is obvious ; that method 
dvowediy proceeding on the assumption that we have found 
the true cause as soon as we have negatived every other? This 
assertion is equally true of the Method of Difference. That 
method authorizes us to infer a general law from two instances ; 
one in which A e-Kists together witii a multitude of other pir- 
cumstances, and a foliows; * another in which A being 
removed, and all the circumstances remaining the same, a*is 
prevented. What docs this jirove ? It proves that a in the 
particular instance cannot have had any other cause than A ; 
but to conclude'from this that A was tlie cause or that A will 
on other occasions be followed by a, is onlj^ allowable on the 
tssumpiion that a must have some cause ; that among its 
antecedents in any single instance in which it occurs, theft 
must b(f. one which has the capacity of producing it at other 
ti mes. The same thing is true of the other Inductive Methods. 

§ 5. The General Principli^ Involved in thq 
Inductive Methods The general principle involved in 
these methods is that of Elimination. This was explained by 
Mill to mean the successive c-xciusion of the various circums- 
tanced which arc found to accompany a phenomenon in a given 
instance^ in order to ascertain what are those among them which 
can be absent consistently with the existence of the phenome- 
non. 'What cannot be removed without^ removing the given 
phenomenon .is necessary to the production'of the phenomenon 
i. is part of its caus^. 
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The Method of Agreement stands on the grOutid ihst whatr) 
ever can be eliminated is not coni\ebed with the phenomenoor 
by any law. The Mq^hod of Differenee, on the.contrary, rests on 
the foundation that whatever cannot be eliminated is connect 
led by a law with the phenomenon. If these metliods^ esper 
cially that of Difference, can be strictly applied, there Is no 
doubt that their results will be universally true, and such rc« 
suits have been obtained in science by employing the Method 
of Difference. But there is always a possibility of eliminating 
or of introducing more than one element at a time, and thia 
causes an uncertainty as to the connexion of the phenomenon 
with Its supposed cause. 

We must remember that the Method of Residues and the 
Method of Concomitant Variations are only special appltcationa 
of the Method of Difference. 

} 6. Every one of these Methods has its spe- 
cial utility. 

The Methods of Agreement and Difference;— 
The Method of Agreement leads only to laws of pheno- 
ihena — to oniformiti^, which either are not laws of causa^ 
{ion, or in which tne question of causation must for the 
{/resent remain undecided. But the Method of Agreement is 
r^orted to (i) as a means of suggesting applications of 
the Method of Difference; or (if) as an inferior resotace, in 
case the Method ol DiSerence is impracticable, which impracti-' 
cability generally arises fronr the impossfbiKty of artiAcially 
Reducing the phenomena. The Method of Agreetnent is 
siiore especially the resource employed where eieperimentutioni 
is impossible. The method of Difference is more pcwrticulairly 
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a method of artificial experiment. The Method of Difference 
generally affords a more efficacious process, which can ascer* 
tain causes as well as mere laws. If the instances fulfil exactly 
|he reoulrements of the canon, this method is' perfectly rigor* 
Gus in Its proof* 

The Joint Method of Agreement and Dlffer- 
enoe cases, in which it is not possible to obtain the 
precise pair of instances which the canon of the Method 
of Difference requires — instances agreeing in every antecedent 
except A or in every consequent except a, we ma;^ be able fey 
a double employme nt of the Method of Agreement, »t9 discover 
in what the instances which contain A or <1 differ from those 
which do not. So the Joint Method of Agreement and 
Difference is useful. 

Suppose We examine a variety of Instances in which a 
occurs, and them agree in containing A ; so we again 
observe a variety of instances in which a does not oepur, and 
find them agree in not containing A, but containing the other 
factors found in the previous sets of instances, which establish? 
es by the Method of Agreement, the same connexion between 
the absence of A and the absence of Which was before estab* 
lished between their presence* This method is called the 
Indirect Metliod of Difference or the Joint Method of Agree- 
ment and Difference ; and consists in a double employment of 
the Method of Agreement, each proof being independent of 
the other and corroborating it. It can be regarded as a great 
extension and improvement of the Method of Agreement, It 
is ^called the Indirect Method Of *Ql£rereiice,!J>|;caij0e^ 
like the Method of Difference,, it process by ascertainii^ faiow 
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and in what^ the cases where the phenomenon is present, differ 
from those in which it is absent,. It is called the Indirect 
Methed of Difference, because the negative instance is not 
obtained by dirtct experiment, but indirectly, by showit^ what 
would be the result if experiment could be made. 

The Method of Residues :.^0f all the methods of 

r 

investigating laws of Nature, .the Method of Residues is the 
most fertile in unexpected results; often informing us of 
sequences in which neither the cause nor the effect was suffiw 
ciently conspicuous to attract of themselves the attention of 
observers* The agent A may be an obscure circumstance, 
not likely to have been perceived unless sought for until 
attention had bten awakened by the Insufficiency of the obvi- 
ous causes to account for the whole of the effect. And a may 
be so disguised by its intermixture with b and c, that it would 
scarcely have presented itself spontaneously as a subject of 
separate study. 

The Method of Concomitant Variations There 
remains a class of laws which can be ascertained by the 
Method of Concoraitanl Variations ; namely the laws of those 
permanent causes or indestructible natural agents, which it is 
inipossible either to exclude or to isolate; which we can 
neither hinder from being present, nor contrive that they shall 
be present alone. But though we cannot exclude an antece- 
dent altogether, we may be able to produce or nature may 
produce for us. some modification in it. By a modiHcation is 
hei;e meant a change in it, not amounting to its total removal. 
This Method is like the*Method of Residues a special applica- 
tion of the Method of Difference. 
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If some modification in the antecedent A is always followed 
by a change in the consequent the other consequents h and c 
remaining the same ; or vice-versa^ if every change in a is 
found to have been preceded by some modification in A, none 
being observable In any of the other antecedents ; we may 
safely conclude that a is wholly or in part» an effect traceable 
to A, or at least in some way connected with it through causa- 
tion. 

For example, in the case of heat, though we cannot expel 
it altogether from anybody we can modify it in quantity, we 
can increase or diminish it ; and doing so, we find that such 
increase or diminution of heat is followed by expansion or con- 
traction of the body. In this manner we arrive at the conclu- 
sion, otherwise unattainable by us, that one of the effects of 
heat is to enlarge the dimensions of bodies. 

§‘ T. The Method of Agreement and the Method 
of Difference contrasted . 

(1) The Method of Agreement stands on the ground that 

whatever can be eliminated, is not connected with the pheno- 
menon by any law. The method of Difference has for its 
foundation that whatever cannot be eliminated, is cmnected 
with the phenomenon by a law. j 

( 2 ) In the Method of Difference, the instances agree in 
everything except in the possession of two circumstances which 
are present in the one instance and absent in the other. In the 
Method of Agreement, the various instances compared (for 
here we generally require more than t^o instances) agree in 
nothing, except in the possession of two*circum8tance8, which 
are comman to all the instances. 
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(3) One method is called the Method of Agreement/be* 
cause we compare various instances to see in what they agree\^ 
the other is called the Method of Difference, because we com-* 
pare an instance in which the phenomenon occurs with another 
.,in which it does not occur, in order to see in what they differ. 

(4) The Method of Difference is specially adapted to the 
discovery of the effects of given causes, whereas if it is our 
object to discover the cause of a given effect, we are usually 
compelled to have recourse to the Method of Agreement. 

(5) The Method of Agreement is, in fact mainly a Method 
of Observation ; whereas the Method of Difference is mainly a 
Method of Experiment. The Method of Agreement is the 
resourse where experimentation is impossible. 

S 8« The Method of Difference arid the Joint 
Method of Agreement and Difference : — The method 
of Difference compares two instances ; the Joint Method 
Icgmpafes two sets of instances. The proof derived 
from one set is independent of that derived from the other and 
{corroborative of it. Still both together do not amount to a 
iproof by the direct Method of Difference, on account of the 
fpossibility of the presence or of the absence of unknown 
[antecedents in the possitive and negative sets respectively. 

§ 9. The Method of Difference and the Method 
of Residues The Method of Residues is a modification of 
the Method of Difference ; but the negative instance (i. 
where phenomenon is absent) is obtained by DeductioRj. nof 
by.^rect experience. ^The Deduction being this,— from the 
known effects of B and C separately we infer their effect con- 
jointly, and subtract this effect from the total effect 
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This method would be equally rigorous With the Method 
of Difference, if we could be certain (i) of the total effects df 
the known antecedents (9 £iDd C) and (ii) that the remaining 
antecedent (A) is the only one present. 

§ 10. Mill’s Claims regarding the Inductive 
Methods : — For these methods Mill makes very high claims. 
They arc the only possible inodes of experimental enquiry 
of direct induction a posterior as distinguished from Deduc** 
tion. “ Induction " says Mill, “ is proof ; it is inferring some- 
thing unobserved from something observed ; it requires, there- 
fore, an appropriate test of proof ; and to provide that test*, 
is the special purpose of Inductive Logic/’ The business 
of Inductive Logic is to provide rules and methods to which 
if inductive arguments conf^m, these arguments are conclu<- 
sive and not otherwise. This is what the Inductive Methods 
profess to be. 

§11. Criticism of Mill’s claims regarding the 
Methods: — The.se claims are by no means universally 
granted by logicians. The balance of authority among 
modem logicians is against the claims of Inductive proofs 
and is not on their side. Mill himself also does not consis- 
tently maintain these high claims and also abundantly showsf 
th^t the canons both demand the unattainable and fail to give 
conclusive proofs of the general propositions, which he held 
to be the business of Induction to discover and prove. 

§ 12. Criticism of the Method of Agreement 
The Method of Agreement stands as one of these methods 
of ** proof ”->aiid sets out with claiming"' to establish both 
the effect of a given cause and the cause of a given effect. 
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But immediately after we are told, the conclusion by this 
method remains subject to very considerable doubt. Crhis 
uncertainty arises from the impossibility of assuring ourselves 
that A is the only immediate antecedent common to all the 
instances. In other words it is impGssible to fulfil the require- 
ments of the canon) ^ 

But further, (^rlurality of Causes is a characteristic 
imperfection of the Method of Agreement^) which is essen- 
tially a method of Observation as distinguished from Experi- 
ment. Once grant the "Plurality of Causes and the 
‘method ceases to furnish any valid proof. Mill himself 
says : — “ If there are but two instances ABC and ADE, though 
these instances have no antecedent in common except A, yet 
as the effect may possibly have been produced in the two cases 
by different causes, the result is at most only a slight proba- 
bility in favour of A.'* Hence the First canon is sho\vn' by its 
authoV to be false as the statement of a method of ‘"proof.” 
According to Mill, this method can only suggest the cause. 

But Mill goes even further in the work of destruction. He 
^Uills us^o multiply and v<iry our instances “ all agreeing in 
no other antecedent except A^ — a requirement which he has 
told US it is impossible to fulfil — as the only means of increa- 
sing the probability of our conclusion. Thus the Method 
of Agreement is shewn to be of very little use. 

§ 13. Criticism of the Method of Difference 
The Method of Difference is regarded by Mill as the most 
<^aluable of all the Inductive Methods ; it is according to him 
essentially the method of Experiment and it is ' claimed that 
by its agency both cause and effect can be established. 
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The method treated fairly, will not by itself justify the 
universal proposition that if a man is shot through the 
heart, he dies. Of course in such cases we do not argiuj 
mductively at all, but deductively from our knowledge of 
physiology and of firearms. To really test the method, iheie-. 
fore, we must put ourselves in the position of one who has no 
sucli knowledge, and who *lias never seen firearms or wounds 
inflicted by them. A person in such a position would not 
be justified in drawing a universal conclusion. The shot has 
caused death in case ; but is it due to the fact that it 
passed through the heart or to some individual peculiarity f*f 
the man ; and if the former, would death always attend such 
a wound ? The method ogives no means of answering these 
questions. 

Whilst affirming that plurality of causes does not affect the 
Method’ of Difference, Mill says, — ‘‘ For if we have two in- 
stances ABC and BC, of which BC gives and A being 
added converts it into a&Cj it is certain that in this instance at 
least, A was cither the cause of a or an indispensable portion 
of its cause, even though the cause which produces it in other 
instances may be altogether different *. Jiut this is to acknow- 
ledge that plurality of causes does affect the method ; aiffl 
that consequently it can never prove a general proposition. 

§ 14. Mill’s Symbolism Criticised Mill’s sym- 
bolism is defective. The use of A, « ; B, ^ ; C,c; Ac. 
suggests that the causal connexions sought are already obtain- 
ed ; and this suggestion is strengthened. by Mill’s speaking of 
a, b, c a.s the* consequents corresponding to the antecedents A, 
B, C. This would be an open begging of the question. Milk 
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probably does not mean this, hut intends his symbols as mere 
empty forms. They are, however, undouhtedly confusing ; 
if the correspondence between large and small letters mean 
nothing, it should not lie employed ; whilst if it has meanings 
n begs the whole question. The methods might all be ex- 
pressed by the formula ‘AB — ; AC — which avoids the 
objection just urged in Mill’s symbolic statements. 

Dr. Venn says : — “ The common notation employing as it 
does the same letters, with the only distinction of making 
these capital or small inevitably suggests that there were a 
number of quite distinct cause-elements, each connected 
with a correspondingly distinct effect-elements, so that all 
which we had to do was to sort ihem out and assign each 
to its appropriate relative. I wish to keep clear of any sugges- 
tion of this kind and therefore write down the effect-elements, 
not as b c d e but p q r and thus avoid ail suggestion 
that B, C, D produce y, r respectively, in the .same way that 
A is considered to produce .r.” 

Ijj^ § 15. Are these Experimental Methods Indue- 
live ? By Induction, Mill continually tells us, he means 
inference from particulars. All processes of thoughts in 
which the ultimate premises are particulars arc Induction, 
^he f'xperimental Methods make their experiments directly 
Export complex cas e^ If we examine the canons of the 
Methods, Ave find they do not even profess to start from par- 
ticular complex facts.! They demand that the instances “ have 
onl^* one circumstance m common,*’ have every circumstance 
in common save one,” “ have nothing in common save the 
absence that circums^nce/’ Very little consideratioa is 
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needed to show that the complex particular facts of experience 
can never fulfil such condilions as these* Such facts never 
agree, still less do they differ in one point only. The cannons 
assume that many circumstances are first dismissed from con- 
sideration as ‘‘already known to be immaterial to the result.' 
That is, they assume that the complex particulars of experience 
have already been analysed and thdt limited groups of antece- 
dents consequents known to be causally connected have been 
separated out for the purpose of the inductive enquiry, whose 
task is only to obtain simpler causal connexion by climinatfng 
some of the elements still left. The position from which w 
are invited to set out is very far from the beginning of experi- 
mental enquiry ; the clear-cut instances supposed are i^ossible 
onjy in an advanced stage of scientific research. 

^Thc Methods really start with universal judgments. 1 The 
moment you have reduced your particular fact to a pweclly 
definite set of elements existing in relations which are* acciy- 
ately known, ther^^you have left the fact behind you. You 
liavc already a judgment universal in the same sense in which 
the result of your induction is universal. The demand fdr’ a 
universal to start from is indeed made explicitly by the Fifth 
Cjtnon w‘hich speaks of one phenomenon varying whenevtr 
another varies, thus postulating that a universal connexion 
between the two should be established before the method can 
be brought to bear upon it. Hence tlie methods which are 
lield out to us as the only possible modes of experimental 
enquir}'— of direct Induction a posteri^rt--^2Xt> seen to pre- ' 
suppose the very w^ork which they t^msSlves are set forth as ^ 
alone canable of acromnlishinfir. e It is evident then these 
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methods are not inductive |n Mill's sense of the termi' for they 
do not start from particular facts,' but from propositions as 
universal as those they profess to provtiv— Welton. 

§ 16. The Deductive reasemi ng is involved in 
JLhese methods : — If we examine the kind of reasoning which 
the npethods involve, we find that it is deductive throiighout. 
Tliis is apparent at the first g'lance, in. the Method of Residues; 
and IS acknowledged by Mill : “ Of the two instances which 
the Method ol Difference requires, one positive, tlie other 
negative, — the negative one or that in which the given pheno- 
,menon is absent, is not the direct result of observation and 
experiment, but has been arrived at by deduction''. 

In so far as inference is involved in the use of any one of 
the methods, it Ls de .tb uvtivp . in to it B i i ti nce ! All the methods 
can be fairly reiiresented by the formula AB — xy ; AC — xz. 

The argument then runs — 

^ Any antecedent is invariably followed by the same conse- 
quent. 

A is followed in this case by .r and y (ist. example). 

A is invariably followed by .v or r. 

Taking this as the next major premiss, we have — 

A is invariably followed by x or y. 

But A is not invariabiy followed by^ ( 2 nd. example). 

A is invariably followed by x. 

L e,, A is the cause of x. 

By similar arguments it can be established from the pre- 
mises that A is the ca.use x, and that B—j', C— r are also 
rqpiprocal causal connexions. The type of argument is seen 
to be deductive throughout, and to be valid if the -truth and* 
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Siiniciency of the premises arc granled ; and if A, B, C 
and .V, j', s symbolize elements which are independent of each 
Ollier. But in no case is the inference inductive/’ in the 
sense of drawing a conclusion more general than the premises.— 
Wellon. , 

g 17. The sense in which the methods n>ny bo 
regarded as Inductive It‘is true that the methods are 
not inductive in the empiiicist sense, in which Mill uses the 
word, of enabling the enquirer to gather and prove universal 
laws by a simple comparison ol^ particular facts : but they are 
in-liK'iive in the sense that their help is liken in induedvf 
investigation. 

§ 18- The Inductive Methodsof Agreement and 
Difference may be applied to fix the Definition of 
a word in ordinary use and in this application 
thdro is a postulate involved corresponding to 
the Law of Causation. • 

The definition of a word should contain its exact connota- 
tion. liy applying the Method of Agreement and that oi 
Difference, we can determine that connotation. W’e know that 
whatever atribule can be absent without rendering the namt* 
inapplicable to the things which constitute its denotation* is 
not a part of its connotation ; anil whatever attribute cannot he 
omitted without rendering the name ina])plicable to the objects 
‘ which it denotes, forms a part of its connotation. 

When we observe the facts ABCD, AC1)E, ABDF and 
ABEF whose common name is x, wei find nothing hut A in. 
them comnlon. This is the application of the Method of Agrl^e- 
ment. It suggests that A is the connotation of x. Then 
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again by applying the IMeiliod of Difference, we find that A B 
C D is a thing which is called either Xy or X ; and BCD is a 
thing which is y or not-X. Here we see that when A is 
absent, the thing is not called X ; consequently there cannot 
be any doubt of A’s being the connotation of X. The Method 
of Difference supplements the Method of Agreement. When 
the connotation is known in this way, the definition can be 
easily framed. 

When we apply the ^Icthod of Agreement and that of 
Differnce in fixing definition, we lake it for granted that the 
following postulate is given for carrying out the process : — 

Every name is always to be used in the same sense /. e,, 
(i) every name has a fixed connotation and (ii) that is invariable. 

This po.stulate corresiionds to the Law of causation which 
says, (i) Every phenomenon has a cause and (ii) the same 
cause has the same effect; because it states (i) Every word 
has a fixed meaning and (ii) the same word must have the 
same meaning everywhere. 

§ 19. The Method of Agreement and Empirical 
Laws ; — We can never prove causation by the Method of 
Agreement ; all that it proNjes that two phenomena (A and a) 
ar; found together, — an Empirical I^w. We can never be 
sure that some unknown antecedent (B) is not either the 
cause of both plienomcna, or causes one (<z) while having been 
in our experience invariably conjoined with the other (A) 

§20- The Method of Concomitant Variations 
ahd classiflcatlon : — The application of the Method of 
concomitant Variatidhs must be preceded by Classification 
by Series. The mere arrangement of a set of objects in a 
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series, accorJing to #ie varying degree in which they ex- 
hibit some fact of which we are seeking the law, is naturally 
suggested by the necessities of our inductive operations. *>( ^ 

§ 21. DifTiculties In the application of the 
Experimental Methods : — 

The great ditliculty is the difliciilty of discriminiatlhg or 
distinguishing all the different antecedents and consequents 
and of eliminating precisely those antecedents which we wish 
to have eliminated and of retaining those which we wish to retai;i. 

The diflicidty of the investigation of the laws of phenomena 
by means of the Experimental Methods is singularly increased 
by the necessity of advening to the following circumstances 

(i) Plurality of Causes. 

(ii) Intermixture of ICfTects. 

(iii) Progressive Effects. 

§ 22. Plurality of Causes Py Plurality of Causes 
is meant that a given effect may arise from different causes in 
different cases. 

Example :^J)eaih may be caused by poison, disease, old 
age, gun-shot, violence, lightening &c. 

§ 23. Plurality of Causes and the Method of 
Agreement : — The possibility that the same effect may have 
been produced by different causes leads to ‘‘the cliaracteristic 
imperfection of the Method of Agreement. Tile Method of 
Agreement is vitiated by Plurality of causes. The effect a 
may be produced in one case by B : jn another by D ; in a 
third case by F. The Method oi Agreement, therefore, cannot 
lead us to .any certain conclusion. It can only suggest that 
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•A may be the cause of a. So this i^lhod can be regarded 
^ a Method of Suggestion only. 

S 24- Mill maintains that the imperfection of 
the Method of Agreement arising from the Plura- 
, lity of Causes may be remedied. 

(r) It is only when the instances, being indeQnilely 
multiplied and varied, coiltinue to suggest the same result, 
that this result acquires any high degree of independent value. 
When the instances are varied and very inany^ the snpi>osition 
that the presence in all, of the common antecedent may be 
<>imply a coincidence, is rebutted ; and this is the sole reason 
why mere number of instances dillering only in immaterial 
points, is of any value. 

( 2 ) The uncertainly of the conclusion sJuggested by the 
Method of Agreement, may also be removed by having the 
conclusion conliimed by the application oi the Method of 
DitTernce or by vhe Jihnl Method of Agreenieni and DilTerence. 

§ 25. Plurality of Causes and the Method of 
DifTerence : — Mill maintains that the Method of Difference 
IS not rendered imperloci by Plurality of Causes. For if we have 
two instances A1>C and J3C, of whicit IK' gives be, and A being 
hcldetl converts it into xibi, it is certain iluii in this instance at 
least A was either the cause of a, or an imlispen^dble portion 
of us cause. Plurality of Causes, iheroiore. not onlv does not 
diminish the reliance due lo the Method of Difference, but 
does not even render a greater number of observations or 
e;fpcriments necessarv ; two instances, the one positive and 
the other negative, a‘ie still sufficient for the most complete and 
rigorous induction. 
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5 26. Plurality of Causes and the Joint Me- 
thod of Agreement and Difference The Joint 
Method of Agreement and Difference is not affected by the 
ch^facteristic imperfection of the Method of Agreement. For 
in the Joint Method, it is supposed not only that the instances, 
in which a is, agree only in containing A, but also that the 
instances in which a is not, agree only in not containing 
A. Now if this be so, A must be not only the Cause of a, but 
the only possible cause : for if there were another, as for 

r 

example II, then in the instances in which a is not, B must 
have been absent as well as A ; and it would not be true tha't 
these instances agree only in not containing A. This consti- 
tutes an immense advantage of the Joint Method over the simple 
Method of Agreement. 

The Method of Agreement, when applied to negative in- 
stances, .is free from the characteristic imperfection which 
affects it in the affirmative cases. But it is generally altogether 
impossible to work the Method of Agreement by negative 
instances without positive ones. Hence the need ol the Joint 
Method. • 

§ 27- How do we discover that a given effect 
is producible by a plurality of causes ? * 

(i) When an effect is producible by two or more causes, 
they may be discovered as separate sequences by separate sets 
of instances. 

One set of observations or experiments shows that the sun 
is a cause of heat, another that friction is a source of it, 
another that' percussion, another that electricity, another that 
chemical action is such a source. 
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( 2 ) Plurality may come to li^ht in the course of collecting^ 
a number of instances, when we altemi)t to find some circums- 
tance in%vhich they all ag:ree, and fail in doins; so. We find 
h impossible to trace, in all the cases in which the effecl is 
met with, any common circumstance. 

§ 28. Intermixture of Effects :-~Tntermixturc of 
effects takes place on account of a concurrence of two or more 
causes, not separately i)rodiicin‘? each its own effect, but interfer- 
ing with or modifyini^ the effects of one another. this there 
are two cases (i) C'ompound Effects and (u) Hcteropatic 
Effects. 

Compound Effects : — In C'omjiouud Jiffect§ the sepa- 
rate effects of ill! the causes continue to be produced, but 
are coin})oundccl with one another, and disappear in one total. 
The effects of the difieiont causes without being transformed 
altogether may be fu^ed into one resultant in wliich they can 
ho longer be distmi*iiishcd^nd recognised.^ 

Example : - In ilic principle of the Parallelogram of For- 
ces, we have an instance of Compound Effect. 

H?leropathic Effects : — We have an Heteropathic 
effect, when the joint effect is not of the same kind with the 
separate effects ; the sepai ate effects of the causes disappear 
and a totally new set is developed bv their combination. 

^Example :y-Chcmic^l ^irodiict^. 

' 1*^29. t^rogressivo Eft*ects:— A Progressive Effect Is 
i complex effect arising from the operation of one cause, by 
the continual addition of an effect to itself. 

Example : — The fall of heavy bodies to the earth, sixteen 
feet in the first second, forty-eight in the second and so on in 
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the ratio of odd numbers, from the action of one cause, gravity. 

§ 30. Temporary EfTecls, Permanent ElTecte 
and Progressive ElTects : — There is an obvious distinc- 
tion between temporary and permanent effects. There are 
some phenomena, some bodily sensations for example, which 
are essentially instantaneous, and whose existence can ••only 
be prolonged by the prolongation of the existence of the cause 
by which they are produced. There are other phenomena 
permanent in their nature ; having begun to exist, they would 
exist for ever unless some cause intervened having a tendency 
to alter or destroy them. Water once produced will not ot 
itself relapse into a stale of hydrogen and oxygen ; such a 
change requires some agent having the power of decomposing 
the compound. 

An agent or cause producing a permanent effect may 
instead qf being merely temporary, be itself permanent. In 
this case whatever effect has been produced up to a given time 
w'ould subsist permanently (absence of altering causes being 
supposed) even if the cause were then to perish. Since, 
however, the cause does not perish, being permanertt, but 
continue to exist and operate, it continues to add more and 
more to the effect, and thus we get a progressive effect from the’ 
accumulating influence of a single permanent cau.se. 

§ 31. Progressive Effects are of two kinds 

(i) When the cause though constantly acting is not 

(ii) When the constantly-acting cause itself varies. 

§ 32. Complex Effects and Inductive Me- 
thods : — 

(i) In cases of Compound Effects, the Inductive 
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Methods are not applicapble. The Deductive Method is our 
only resource there. 

(ii) There are some Hcteropathic Effects which are 
called Transformations, where causes and effects^vare 
mutually convertible i. f., when we can make A produce a or a 
produce A. Thus Hydrogen and Oxygen, when fused pro- 
duce water ; wMter galvanised produces hydrogen and oxygen. 
With the exception of “ Transformations,” the investigation 
of Heteropathic Effects by direct Induction is practised 
at such great disadvantages, as generally to be impracticable, 

(iii) The que.'^tions, what effect will result from the conti- 
nual addition of a given cause to itself and what amount of the 
cause being continually added to itself, will produce a given 
amount of the cllect, are evidently Mathematical questions and 
to be treated, ihorcfore deductively. The Deductive Method 
and not the Inductive Methods then are applicable in case of 
Progressive Effects. 

1 ake for instance, the hetero])alhic laws of mind, — as when 
a complex passion is formed by the coalition of several ele- 
mentary impulses ; or a complex emotion by several simple 
pleasures and pains, of w'hich it is the result without being the 
Aggregate or in any respect homogeneous with them. We can 
discover these laws by the slow process of studying the simple 
feelings iheinselves and ascertaining synthetically, by experi- 
menjpg on the various conditions to which they are subject, 
whaWhey are, by their mutual action upon one another, 
esvpable of generating,* 

5 33. “ Exception proves the Law.” Is there 
any Exception to a law ? 
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The notion that there may be a real exception to a general 
truth arises from neglecting the proper mode of expressing a 
law. What is called an exception (o a general principle is 
aljf^ys a case of some other law interfering with it and dis- 
guising or destroying its effect. • 

Every law of causation is liable to be counteracted and 
apparently frustrated by coming into contact with other laws, 
the results of which are more or less opposed to its result. A 
cause always tend^ to produce itg effect, counteracting causes 
may prevent that effect being manifested in the usual form. 
A cause is always a tendency. 

An exception to a law implies the co-existence of that law 
and a counteracting law. So an exception proves ihe law* To 
call one of two concurrent principles an exception to the other 
is contrary to the correct principles of nomenclature. An 
effect of precisely |^e same kind and arising from the same 
cause ought not to be placed in two different categories, 
merely because, there does or does not exist another cause 
prepondering over it. 
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THE DEDUCTIVE METHOD- 

§ 1- The Deductive Method and its function 
The Deductive Method is the mciiiod applied in finding out 
the law of a complex effect, from the laws of llie different 
causes of which it is the joint result. The Deductive Method 
considers separately the causes which enter into the complex 
ellect and computes or calculate!!) that effect a priori — from 
the balance or product of the effects of the different causes 
which produce it, 

§ 2. The distinct operations involved in 
Deduction : — Given any complex phenomenon, the Unquirer 
considers, what laws already ascertained by Induction seem 
likely to apply to it (in default; of known laws, hypotheses are 
substituted) ; he then computes the effect that will follow from 
these laws in circumstances similar to the case before him ; 
and he verifies his conclusion by comparing it with the actual 
phenomenon. 

Therefore the operations are the following : — 

(1) Ascertaining the laws of separate causes by direct In- 
duction, 

(2) Ratiocination from the simple laws to the complex 
case I, €.y calculating from the laws of the causes, what effect a 
given combination eff them must produce. 
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(3) Verification by specific experience. 

§ 3. There is difficulty in the application of the 
Deductive Method; but the method is not rea- 
died inop^ative thereby. Verifleatlon is useful. 

The dilficulty is in ascertaininfi: the law of each sepiu.ue, 
cause which lakes share in producing the effect. Wlnin in 
every single instance a multkude, oTten an unknown multitude 
of agencies are clashing and combining, what security have we 
that in our compulation priori we have taken all these inlf> 
reckoning ? Tliis question has real weight and would To 
altogether unanswerable, if there were no tost by whit K, 
when we employ the Deductive Method, we might judge 
whether an error of this description has been committed or 
not. Such a test is Verification, without which all the results^ 
it can give, have little other value than .that of conjecture. 

§ 4*.*Yeriflcationand Errors in Deductive Argu- 
ment : — If in verifying a deductive argument, the efftet 14 ?; 
computed from the laws of the causes assigned, does not 
correspond with the facts observed, there must be an error 
somewhere. If the fact has been accurately observed, the 
error must lie in the process of Deduction or C>>mputalion, ' 
or else in the premises ; and we have to find it out. •• 

§ 5. Simple Laws of Nature and Deductive 
Calculation 

(i) Unless the simpler Laws of Nature are ascertained of 
hypothetically framed, Deductive Calculation is not possible. 

(ii) Any simple Law of Nature is doomed to have gained in 
point of certainty, by being found to explaifi some complex case 
which had, not previously been thought of in connexion with it. 
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S 6. Different forms of the Deductive Me- 
thod S — The Deductive Method ‘ presents several forms (i) 
according to the subject-matter to which it is applied ; and 
(ii) according to the mode of its application. 

The following are the forms of the Deductive Method 
according to the subject-matter to wdiich it is aj)plicd : — 

(i; The Abstract Deductive Method deals with 
the laws of those sciences >vhich are not concerned with cau- 
sation, and therefore which are not liable to counteraction, — the 
law of number and extension,' for example. The application 
of it is found in Euclid’s Geometry ; so it is also called //ic 
Geometrical Method, 

(2) The Concrete Deductive Method deals with 
those sciences which are concerned with phenomena of causa- 
tion. • 

The following are the forms of the Deductive Tucthod 
according to the mode of its application : — 

(1) The Direct Deductive Method is that in which 
we obtain our conclusion or complex law by Deduction first 
i. e,y by a calculation of the effects of the conjoint causes, and 
afterwards verify it by comparison with the results of experi- 
ence. This is also called the Physical Method, 

(2) The inverse Deductive Method is that in 
which we obtain our law more or less conjeclurally by Direct 
experience and afterwards verify it by showing that it is 
deducible from more general or better known laws. This is 
sometimes called the Historical Method, because it is more 
useful than any other^in explaining the movements of history and 
in verifying the generalisations of Political and Social sciences* 
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When the forces determining a phonomenor ,.r ' i^viuner' . 

ous or too indefinite to be combined in a .lir *.-. rU Ji; on, M’o 
ma> begin by collecting an empirical lav. ui ihf* 
aiy^thcn endeavour by deductions from a i f*i^ . leration of the • 
circumstances and forces known to be operative, liiat sucl^ 
a law was to be expected. « 

§ 7. Tho Goomelrical Method and Politics : — 
Politicians while apphing d/* deductive reasoning, soinelirnes 
omit to test their results by any comparison with the facts ; 
arguing from certain Rights of man “ or “ luteresls *of 
classes ” or “ Law^ of Sui uly and Demand. ' that this or ihtit 
event will hapjieii o. ougn! ) hap[)en, witlioul troubling ihem- 
selve.N to observe wli her ‘t does happen or evei has hajipened. 
d'iiis method of Duiiiclioii 'Mthout any empineal veriiieation 
is called by .Mill the t jeonietiieal Metliod; and it can tic 
trustworthy only where there if no actual cfm.flict of forces to 
be considered. In jmre mathematical rc.asoning about *spac4?, 
time and number, j>rovi(led the }>reTni>es and tin: rei^-soning 
he correct, veyification by a compiin'*<ai 'viin lie' fa- s may 
be necilless. as there is no possibility of counteraction. Hut 
when we deal with actual causes, no compulation of their 
effects can be relied upon without comparing our conclusioif; 
with the facts : not even in .\stronomy and I^hysics, least of 
all in Politics. ' 

§ 8. The use of the Historical Method is not 
confined to the studies of History, Political 
Science and Sociology, — Though, the use of the Ili.sto. 
ncal Method Is more useful than any otlfcr in these subjects 
but “ we should not allot to each subject its own method a.id 
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forbid the use of any other ; as if it were not our main object 
to establish truth by any means. Wherever the forces deter- 
mining a phenomenon arc too numerous or too indefinite to be 
combined in a deductive demonstration, there the Histor'ral 
Method is likely to be useful ; and this seems often to be the 
case i_i Geology and Biology, as well as in the science of 
History or Sociology and its' various subsidiary studies.” 

5 9. Direct Deductive Metliod and Inverse 
Deductive Metbod Contrasted : — 

In the Direct Method, a deduction is verified by compare 
trig it with an induction or an experiment ; in the Inverse 
Method, deduction is called in to verify a previous Induc- 
tion. 

§ 10. Physical Method and Historical Method 
Contrasted : - 

Ordinarily the Direct l>eductive Method is called Physical ; 
and the Inverse Deductive Method is called Historical ; but 
properly speaking the method used in the study of physical 
phenomena, where causes are comparatively definite is Physi- 
cal ; and that used in the study of Historical pheriomena, 
where causes are indefinite, is Historical. The essential 
difference between the Physical and HistoricaT Methods is that 
the Physical Method leads to definite results — amounts to 
exact demonstration, whereas the results arrived at by the 
Historical Method are at best only vague and probable. 
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aELlMOBT OF INDUOTION TO DEDTTCTION. 

8 1. The Relation between Induction and 
deduction t— There ard three principal stages through which 
we pass in our Inductive reasoning : — (i) Observation of 
particular facts and Formation of Hypotheses, (ii) Applica- 
tion of Inductive Methods and Generalisation, and (iii) Verifi- 
cation. We know that the Deductive reasoning is involved in 
Inductive Methods ; and Verification is nothing but Deduction. 
Again the major premise of a deductive reasoning is generally 
inductively olitained. So there is no opposition between the 
Deductive and the Inductive reasoning. 

Such antithesis is only possible when Induction is regarded 
as founded on e#imeration ; and this, we know, can give us no 
truly . universal propositions. But on the view of Inductive 
Methods, it is clear that the inference is based on deductive 
principles throughout. It is a derivation of conclusions from 
hypothetical premises, and nothing can be more deductive th:^ 
the connexion o§ a hypothesis with the consequences by which 
it is verified. 

The distinction between Induction and Deduction is one of 
aspect. “ In Induction, reality presents itself in concrete 
and partifilly isolated instances, and the task of inference is 
to discern the universal which is more or less hidden in those 
instances. In Deduction, ob the other hand, reality presents 
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itself in its universal aspect, and the task of inference is to 
trace the presence of the universal m the differing and complex 
instances of its manitestation — VVelton. 

§ 2. Garveth Read on the Subject :-“Dcduc ion 
depends on Induction, if general pro{)Ositions are only known 
to us through the facts. Induction depends on Deduction ; 
l)ecause one lact can never ‘I)rove -anotiier, except so far as 
what is true of the one is true of th® other and of any other of 
the same kind; and because to exhibit this resemblauce of the 
fatls, it must be slated in a general proposition.’’ 

- § 3. Jovons on the importance of Induction 
and Deduction 

It cannot be said that the Inductive process is of greater 
importance than the Deductive process, because the latter 
process is absolutely essential to the existence of the former* 
Each is the complement and counterpart of the other.’' ' 

“ hiduclion IS tlie inverse operation to Deduction and 
cannot be conceived to exist without the con^sponding opera- 
tion, so that the question of relative importance cannot arise.” 

• It must be allowed that in Logic, Inductive investigations 
are of a far higher degree of ililiiculty, variety and complexity 
tktn any question of Deduction; and it i.s this fact no doubt 
which had led some logicians to erroneous opinions concern- 
ing the exclusive importance of Induction.” — Principles of 
Science. 

§ 4. Induction is mainly concerned With obser- 
vation ; Deduction not so. — In Induction, we are more 
concerned with the'* minor promise than with the major one. 
Here wc try by observation and Qxperiment to obtain materials 
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for a premise which with the Law of Causation or any of the 
canons of experimental enquiry form a valid syllogism. 

Induction is the process of finding the minor premise by 
observation and experiment, when the major premise is either 
the law of causation or any of the canons of Inductive enquiry. 

Deduction is more concerned with the general proposi-, 
tions. It has not much to do with observation and experi- 
ment, but only develop the evident significance of the 
premises. It brings logetlier the explicit meanings of the given 
propositions and tries to join together these explicit meanings 
and thereby to find out what is implicit in their combination. ’• 

§ 5, The relation expressed by metaphors:— 
The expressions of Bacon,-* ascending ' and ‘descending* 
respectively for Induction and Deduction, have met with consi- 
derable favour. This is a metaphor. There is a whole voca- 
bulai) of expressions in common usage which rest upon the 
same analogy : thus we speak of ‘ rising to first priiiciplep/ 

‘ coming down lo- particulars/ ‘ hights of abstraction ' and so 
forth. The notion conveyed by these inetaphorg is presumably 
this : — He who is in possession of a generalization is like a 
man on the top of a hill ; not merely on account of the toil 
expended in getting there, for we may ex[>end trouble as wdl 
in digging as in climbing, but on account of the increased 
powers of vision or insight, which he thus acquires. And the 
broader the generalization, or the higher we climb, the more 
pronounced do these advantages generally become. 

S 6. Induction and Deduction ; from EfTects to 
Causes and from Causes to Effects . 

It is sometimes said that in Induction we proceed froni. 



|66 


HAKD-BOOlt OF‘ tNDUCtIVIi LOGIC. 


effects to causes, whereas in Deduction we proceed ffottl 
causes to effects. This statement is true, if we accept * the 
popular scientific ’ account of causation. It Would not conti- 
nue to hold good when the cause and the effect arc both Vv.ry 
toosely defined ; and would equally fail when they are defined 
^with the utmost conceivable accuracy. That is, it seems to 
require that, relation between cause and effect should not be a 
simply reciprocal one. For instance where the consequences 
of an illness or a wound are pr(jcisc and definite ami could not 
be produced by any other injury, our inference is equally 
certain, and is as naturally couched in the deductive form, 
whether we start from the cause to infer the effect or converse- 
ly. On the other hand when in accordance with popular 
usage, we omit many of the antecedent elements, our argu- 
ment in each case alike claims no greater force than that affor- 
ded by Analogy or Probiablity. 

‘ When we start with the assumption that every event is 
preceded by some one or other of certain groups of pheno- 
mena, any on« of which would certainly cause that event, we 
Sec that the relation between the two elements (the antecedent 
and the consequent) is no longer reciprocal. Given the antcce- 
clent, the consequent necessarily follows, and the inference can 
easily be thrown into the technccal deductive form : - All X is 
followed by Y ; this is an X ; therefore this will be followed 
by Y. But given the consequent, we can only conjecture the 
antecedent. 

^ If we are to determine with certainty which of the possible 
known cases was productive in the case in question it can only 
He by an ind^uciive process ; that is, we must set to work by 



RELATION OF INDUCTION TO DEDUCTION. 


167 


employing Inductive Methods. Although therefore we can 
not correctly say that arguing from clfocts to causes is Induc- 
tion, it is nevertheless true that in the current logical sense of 
the'^vord cause/’ this procedure will almost always demand 
an appeal to Inductive process, whilst the converse procedura 
will not do so. 

§ 7. Induction and Deduction: From Facts to 
Ideas and From Ideas to Facts. 

Buckle says that in Induction we reason from fads to ideas ^ 
and in Deduction idea^ to fids. In so far as this is ano- 
ther wav ot estimating tliat Induction involves generalization/ it 
is true enough ; hut it sacrifices accuracy and completeness to 
brevity. Do we never reason from ideas to ideas or from facts 
to facts 

There can be no doubt that we sometimes reason from 
facts' to facts. As Mdl has remarked, much of the almost 
unconscious inference of daily life is carried on in this fashion, 
and induciively. again the highest kind of reasoning 

would have to be u ■ • ribed as reasoning from ideas to ideas. 
For example, when we deal with a somewhat abstract subject- 
matter, we reason in this way. 

But what tlie above expression means, is this : that the 
law in which we sum up generalization of a number of facts 
belongs to the class of subjective or mental acquisitions. It 
involves more of the subjective or mental element than is in- 
volved in what are commonly called ‘‘ facts.” We must not 
forget that laws ” are sometimes called “ facts,” but that is 
because they are the compendious statement of all particular 
facts indicated by them. We may say that indueff n involves 
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generaliiation from individual observations and Deduction 
involves specialization to narrow and even to individual results 
from given generalizations. 

5 8. Induction and Deduction : Analysis and 
Synthesis. 

Induction is called Analysis ^ because from special cases 
we proceed to find out the fundamental. Induction is the 
analysis of intension or properties. Deduction is called 
synlhesisy because in Deduction we pass from the general law 
to particular facts, — so from the fundamental property to all 
properties found in particular cases. 

This description is true from the intensive point of view ; 
but from the extensive or denotative point of view Induction 
ought to be regarded as Synthesis and Deduction Analysis* 
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BEMONSTRATIOir. 

S 1. Definition of Demdnstration : — A demonstra- 
tion in the logical sense is a reasoning in which ^le conclu- 
sion follows necessarily from the premises, — ^as opposed to one 
in which the conclusion is only probable. 

5 2. The Ground of Demonstration The 
ground of Demonstration is the Law of Identity. Demonstration 
is possible only when the conclusion can be* shown to be in 
some way identical with or contained in the premises ; in 
other words when the conclusion is wholly or partially identical 
with the premises or follows from them as a consequence 
of something contained in them. * • 

5 3. Demonstration and Necessary Truth A 
Necessary Truth according to the common definition, is such 
as is supposed to be independent of the evidence of experi- 
ence. Philosophers belonging to the Experience School f. 
those who hold that the source of all our knowledge is expeft*!- 
ence, deny the existence of necessary truths in this sense. 

But Mill has defined Necessary Truth as that which neces- 
sarily follows from assumptions which, by the conditions of * 
the enquiry, are not to be questioned. What is really meant 
here by nectssiiy^ therefore, is ctrtainiymof Inference* 

S 4. Demonstration and Detluctive Reason- 
ing : — All deductive proofs are regarded as j||||pmoiistfative 

*5 
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proofs. The propositions of Euclid are said to be demons- 
trated ; and this means that the conclusions are proved by 
bringing each case under the sweep of the fundamental prin- 
ciples of the science. Demonstration gives us the highest 
certainty. When a thing is demonstrated, all our doubts 
vanish . at once, because then the thing is seen to follow 
necessarily from certain fundamental princi})les or laws whose 
validity no one questions. J>emonstration always presupposes 
belief in the premises with which we start, wliatever may be 
the- rational justification of tlK>se beliefs. 

,§ 5. Deductive Conclusions and Necessary 
Truths -Deductive conclusions necessarily follow from 
the given premises. According to Mill their necessity is only 
a hypothetical necessity. The Deductive reasoning starts from 
the granting of certain fundamental suppositions and then pro- 
ceeds to trace the consequence of such suppositions i. r., \vhal 
inferences might be drawn from them, leaving for separate 
considerations how far they are true and what corrections 
must be made if they are not exactly true. Mill maintains 
that the major premise of every deductive reasoning is an in- 
ductive conclusion; — and if the major premise do not .state 
a « lecessary truth, the deductive conclusion can not also do so. 
but the fundamental suppositions are not always inductive 
conclusions and inductive conclusions are not necessarily 
« uncertain. 

§ 6. Inductive Conclusions and Necessary 
Truths : — We must k«ow first how the inductive conclusions 
are arrived at„ and then only can we say whether those conclu- 
sioas are th|||ptatements of necessary truths or not. 



BEMONSl'RATIOIV. 


17t 

If our induction is only^an Induction by Simple Enumera- 
tion, our conclusions are only more or less problematic. But 
acc^rdinf^ to the view of Scientific Induction, every inductive 
generalization consists in passing from observed phenomena 
to their essential and invariable conditions. When this is 
done, and when it is shown that any new phenomena vPtc Qe- 
termined by just those conditions, all that needs be done ir. 
done. There is no inference jfrom some observed instances to 
all cases i. e.y inference is not based there on enumeration ; for 
once it is established that the essential conditions in the several 
cases arc identical, no place remains for such an inference ; we 
have a simple example in the I^w of Identity. When the con- 
ditions of a phenomenon arc accurately stated, then the general 
judgment is necessarily true. If our analysis is inaccuratey \t 
what we assume to be the conditions of the phenomenon, are 
not' teally its conditions, then our general propositions arc not 
true. ^ our analysis is inadequatey if what we take ^r the 
essential conditions, include other elements or if we omit 
some essential elements of the conditions, then our judgments 
has not universal validity. In so far as any judgment is trucy 
it is necessarily Iruiy for* necessity consists only in the connec - 
tion of a consequent with its ground. When "accuracy an(l 
adequacy are undoubted, there is no uncertainty, 

§ 7. Why Mathematical Truths are parti- 
cularly necessary Mathematical truths are often held 
to be of a superior rank to those of Physical Science ; the 
former are spoken of as “ necessary,’* tjie latter as * contin-* 
gent truths.' The character of necessity i. the peculiar 
certainty -attributed to Mathematical truths, is aftcording to 
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Mill, an illusion. Mill is wrong in holding that the' certainty of 
Mathematical truths is fictitious. 

Mathematical Twiths are not necessary in the psychologic 
cal sense that everybody must think them as truths ; they ar» 
necessary in the sense,— those who think them at all, can think 
therti only in one way. In Mathematics, we deal entirely 
with abstract notions ; we, therefore,' ' constitute the conditions 
by our own mental act and as so constituted they are not 
liable to be modified by other conditions. In Geometry, for 
example, we deal only with abstract ideas of limits, — with 
surfaces, lines and points. We construct our figures by a 
mental synthesis of just those elements and nothing more, 
and from such construction, we derive propositions which, as 
they express relations subject to no conditions but those 
which we have ourselves imposed, are applicable to every 
other figure in which just those conditions and those only are 
fulfilled, and are, therefore, universal.’’ The ]|pcessary 
character of Mathematical truths is therefore due, to exact 
knowledge of conditions, but such complete knowledge is 
not always possible in the physical science. Still all general 
propositions about nature are neces.sary, in* so far as they are 
true. 

§ 8. Are the Concepts and Axioms, on which 
Mathematics rests, generalizations from sen- 
suous experience ? 

According to Mill, they are so ; but points and lines are not 
sensations or combination of sensations, — they are the con- 
ceived limits of surface, in other words relations which exist for 
thought but*not for sense«perception. Mill says in one place 
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that there exist no points without magnitude ; no lines \vith- 
Qut breadth, or perfectly 'straight ; no circles with all their 
radii exactly equal ; nor squares with all their angles perfectly 
right. I low can he again say that the points, lines, circle^ 
and squares which any one lias in his mind, are simply copie^ 
of the points, lines, circles and squares which he has 
in his experience ? 

The concepts and axioms, on which Mathematics rests, are 
not generalizations from sensuous experience. Mill’s theory 
of knowledge has led him to think them to be otherwise# I'he 
source of knowledge, according to Mill, is sensuous expepi- 
cnee. He does not properly acknowledge the function of our 
intellect. 

§ 9. Whewell and Mill’s controversy regard- 
ing the Mathematical Truths. 

Aceprding to Whewell, the truth of the Mathematical 
axioms is perceived a priori ; repeated trials are not r^quir^‘d 
to verify their truth ; they may be suggested by experience^ 
yet experience does not prove them. 

Whewell’s argument (a) If an axiom were pro- 
ved by the evidence of the senses, we could only be convinced 
of its truth by actual trial, as is the case of two straight lin^i.s 
cannot enclose a space,'* by seeing or feeling the straight lines ; 
but it is seen to be true by merely thinking of them; therefore 
the ground of belief must be in the laws of th^mind itself. 

Mill’s reply : -Imagination can so perfectly reproduce 
sensations of form, that our mental pictures of lines, circles &c 
are just as fit subjects of experiment as \he external pictures 
or the fealities themselves. 
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Whe well ^9 argument (b) 5— The evidence of Axioms 
from actual ocular inspection is not only unnecessary, but un- 
attainable. The thing asserted being that the two parallel 
lines will not meet in infinity, — how can the senses take cog- 
Itfsance of a non-existent pbenonnenon ? Can we see or feel 
Itie^linres ffo/ meet at an infinite destance ? 

Mill’s answer : — -We knowr ilrTit if two parallel straight 
lines ever meet or even begin to ap]>roach, this must lake 
place at some finite distance. 

WheWell’s argument (c) Axioms are conceived 
by* us not only as true, but as universally and neccessarily true. 
Now experience cannot possibly give loany proiw)sitiofi this 
character. 1 have seen snow a hundred times and may have 
seen tliat it is white, Init this carniot give me entire assurance 
that all sncp^v is wtutCj—^mtch less that snow must be white. 
Ex|>erience cannot offer the smallest ground for the necessity 
ot a fwoposition# Necessary truths are those in which we not 
only learn that the |>roposition h trufy but see that it must 
be true ; in which the negation of the truth is not only false but 
impossible, in which we cannot ev^n by an effort of imagina- 
tion conceive the reverse of thaft which is asserted. 

* Mill’s answer: — ^^Inconceivability of the contradictory 
of a proposition is not a mark of necessary truth, nor even a 
certain mark of its being true at all. 

Inconceivability is an accidental thing dependent on the 
mental constitution and history of the person who tries to 
frame the, conception.* Our capacity or incapacity of con- 
ceiving depends on our associationc Educated minds can 
break up their associations more easily than the uneducated# 
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We have several examples of propositions, once regarded as 
Inconceivable by the greatest men, now regarded not only HU 
conceivable, but as the only true accounts. 

’ Sir William Hamilton agrees with Mill in rejecting incon- 
ceivability as a certain mark of falsity. He says that what is 
Inconceivable may be true. He gives an example* “.Matter 
must be either infinitely, divisible or not,’’ by the Law of 
Excluded Middle. Both of them are inconceivable ; but 
one must be true. What is inconceivable may be true. 

There are other arguments In favour of the a priori view, 
but Mill has tried to refute them also. 

Argument (i) : — Increase of certainty pari pami with 
increased experience is a mark of a truth derived from ex- 
perience. 

After seeing 10 people die, I should expect more con- 
fideiuly the mortality of any new man than if I had seen five 
only; still more if I had seen one hundred than if ' merely 
ten and so on. Axioms want this mark, being believed with 
the fullest certainty, immediately they are understood. 

Mill’s reply 1 — Afte^, having once arrived at full cer- 
tainty, no further experience can increase that certainty. In 
axioms and similar assertions a single experience is suflicient. ^ 

Argument (il) S— Impossibility of establishing a propo- 
sition by propositions simpler or more certain than itself is a 
mark of the necessary truth of that proposition. Axioms possess 
this mark and therefore are necessarily true. 

Mill’s reply : — The propositions which are admitted to 
be proved by experience cannot also be established by prdpo- 
litions simpler or more certain than themselves. 
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Argument (111) : — Mahkind* universally and constantly 
acting as. if they believed them, is *a mark of necessary truth. 
Axioms possess the mark. 

Mill’s reply : — Such belief is found in propositibns 
|)roved by experience also. 

rApgument (iv) : — There is to our mind a distinct and 
conscious difference between the two^classes of truths both as 
to their certainty and the kind of evidence we should bring 
forward, if they are disputed. 

' (^a) Two and three make five, or two straight lines can 
n«t enclose a space. (6) Fire burns or a stone dropped into 
water goes to the bottom of it. The former seems to have a 
necessity about it which does not belong to the latter. 

Mill’s reply : — This argument asserts the inconceivable- 
ness ot the contradictory in different words. 
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§ 1. Definition of Syllogism : — A syllogism is a 
process of reasoning in which we pass from two given propo- 
sitions containing a common term to a new proposition^ 
whose truth follows from theirs as a necessary consequence. 

The original meaning of ** Syllogism ” was ** computation.'* 
Aristotle borrowed it from Mathematics. 

S 2. Premises and Conclusion: — The two pro- 
positions from which we start in a syllogism are called prt^ 
misei ; one of them is called the major premese, and the 
other the minor premise. #< The new proposition which is 
obtained from them is the conclusion, 

S 3. Different kinds of Syllogisms : — Syllogisms 
are pure^ when both the premises are of the same character, 
I. r., (i) when both the premises are categorical, (ii) When 
both are hypothetical, or (iii) when both are disjunctive. 
Syllogisms are mixed when both the premises are of different 
character, — \) When the major preittise is hypothetical and 
the minor categorical, (ii) when the major premise is dis- 
junctive and the mipor categorical, (iii) when the major 
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premise is hypothetical and thejninor disjunctive. So we 
have 


Syllogisms 


{ I. Pure : — 


2 . Mixed.- 


f I. Categorical. 

2. Hypothetical. 

3. Disjunctive, 
f 1. Hypothetical. 

2. Disjunctive. 

L 3‘ Dilemmas. 


§ 4. Rules of Syllogisica 

I. Rules giving the description of Syllogism, or relating 
to its Nature : — 

* (i) A syllogism mast contain three and only three terms, 
(ii) A syllogism must consist of three and only three pro- 


positions. 

IT. Rules of Distribution or relating to Quantity : — 

(i) The middle term must be distributed once at least. 

(ii^ No term may be distributed in the conclusion which 
was not distributed in one of the premises. 

III. Rules of Quality : — 

(i) From two negative premises no conclusion follows, 
f.r., one of the premises must be affirmative. 

(ii) If one premise is negative, the conclusion must be 
negative ; and to prove a negative conclusion, one of the pre- 
mises must be negative, 

5 5 . Figures of Syllogism Syllogisms may be 
divided into four figures according to the position of the 
middle term in the premises. Figure is the form of a syllo- 
gism as determinedly* the position of the middle term ifi the 
two premises. In the first figure, the middle term is the sub- 
ject in the major premise and predicate in the minor. In the 
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second figure it is the predicate in both the premises. In the 
third figure, the middle term is the subject in both of them. 
In the fourth figure it is the predicate in the major premise 
and subject in the minor. 

§ 0. The Basis of Syllogistic Reasoning : Ax-^ 
ioms of Four Figures : — ® ' 

All Syllogistic reasoning is based upon the fundamental 
Laws of Thought. 

Axiom of the First Figure : — Whatever is predi- 
cated whether affirmatively or negatively, of a term distributed 
may be predicated in like manner of everything contained in 
it. 'fhis is the Dictum dc omni et nulla. 

Axiom of the Second Figure : — If one term is con- 
tained in and another excluded from a third term, they are 
mutually excluded. This is the Dictum de diverso. 

Axiom of the Third Figure:— If anything, which is 
stated to belong to a certain class, is affirmed to possess or to 
be devoid of certain attributes may be predicated in like 
manner of some members of that class. This is the Dictum. df 
Exemplo, 

Axiom of the Fourth Figure : — Three classes can^ 
not be so related ; that the first is wholly included in the 
second ; the second wholly excluded from the third ; and the 
third partly or wholly included in the first. This is the Dictum 
dc reciproco, 

§ Y. Each figure has its peculiar importance. — 
According to I^mbort, the first figure is suited to the dis- 
covery or proof of the properties of a thing ; the second is the 
discovery or proof of the distinctions between things; the 
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third to the discovery or proof of instances and exceptions 
the fourth to the discovery or exclusion of the different species 
of a genus. 

First Figure : — In the first figure (i) the deductive 
^character of syllogistic reasoning»^the subsumption of a 
Sjfecful case under a general rule is expressed in the very form 
of the argument ; so deductions from general scientific prin- 
ciples are expressed in it. (ii)^We have all kinds of conclu>> 
sions I. A, £» 1 and O propositions, (iii) A universal 
affirmative proposition can be obtained only in this figure. 
The business of deductive sciences is mainly to establish 
universal aflirmative propositions ; so the first figure is very use - 
ful for this purpose. 

Second Figure :-*In this figure negative conclusions 
only can be proved ; so it is most employed in arguments 
intended to disprove some assertion. 

• 'fhird Figure : — In this figure particular conclusions 
only can be proved ; it is therefore, specially adaped to the 
establishment of exceptions to a general rule. 

Fourth Figure : — The chief value of the fourth figure 
is theoretical ; as it is a possible arrangement of terins, its 
recognition as such is necessary to complete the formal, 
doctrine of figure. 

The relation of species and genus would be much more 
satisfactorily established by a syllogism^ in the first figure in 
jFhich the name of the species is the minor and that of the 
genus < the major v^rfn, than by one in the fourth figure in 
which the ibajor term represents the species and the minor 
term the genus. 
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§ 8. The Axiom involved in Syllogistic Rea- 
soning: Dictum de ornni et nullo: — 

According to the Scholastic logicians the first figure is the 
perfect type of Categorical syllogism. All other forms of 
syllogism, if they can be reduced to this figure, are regarded 
AS valid. Therefore the axiom involved in this figui^ 
Diffum (fe omni et nullo is considered as the fundamental axiom 
or principle of syllogism. 

^ 9. Mill’s Remarks on the “ Dictum de omni 
et nullo” : — 

This dictum is a mere identical proposition and not thb 
fundamental axiom of syllogism. A whole class is in fact the 
same thing as all the individuals included in it. Therefore if 
we say * whatever is true of a whole plass is true of every indivu 
dual in that class,** it is the same as saying * whatever is true 
of all the individuals of a class is true of every individual in 
It ," — an obviously identical proposition. 

S 10. Mill’s Axiom of Syllogism According to 
Mil), every Syllogism comes within the following formula i-;- 

Attribute A is a mark of the attribute B. 

The given object has the mark A. 

The given object has the attribute B. 

The Syllogism : — All men are mortal. 

Socrates is a man. 

.*. Socrates ia^mortal. 

will be expressed in the following manner 

The attribute of men is a mark of thh a^ribute mortality. 

Socrates has the attribute of* man. 

Socrates has the attribute mortality. 

i6 
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Therefore the axiom involved in syllogistic reasoning is 
this : — “ Whatever has any mark, has that which it is a mark 
of.’'— Or, when the minor premise as well as the major 
is universal, we may state it thus : “ Whatever is a mark of 

9ny mark, is a mark of that which this last is a mark of, " 
So the* axiom is, — “ Nota notai est, nola rei ipsius." 

Remarks This axiom is given by Kant, Mill has 
rejected the old dictum and acccjited this one. Mill need not 
reject the “dictum dc omni et nullo*', thinking it to be an identi- 
cal proposition. If the dictum be an identical proposition, 
tnen the axiom of “ Nota Notai is also an identical 
propo.sition. In fact the old axiom is stated from the 
denotative point of view, and the new one is stated from the 
fonnoiaiive point of view. 

§ IL Mill’s objections against the Syllogistic 
Reasoning 

(i) •Syllogism is not the usual process oT reasoning. 

(ii) The fallacy of Petitio Principii is involved in every 
Syllogism. 

§ 12. Syllogism and the usual process of rea- 
soning 

Archbishop Whaiely has contended that Syllogism is the 
mode in which all men reason and must do so, if they reason 
at all. In syllogism we reason from universal to particular 
According to Mill, the usual process of reasoning is from 
particular to particular. Mill says : — If frpm our experience 
6i John, Thomas &c., .vho once were living, but are now; dead, 
wc arc entitled to conclude that all human beings are mortal, 
wc might surely without any logical consequence have conclu- 
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ded at once from these inst^inces that the Duke of Wellington 
is mortal. The mortality of John, Thomas and others is aftt r 
all, the whole evidence we have for the mortality of the Dukr 

Wellington.” Mill also adds:— ** All inference is fron 
particulars to particulars ; General propositions arc mere!*’ 
registers of such inferences already made, and short foPrnifil;." 
for making more. The major premise of ar syllogism conse- 
quently is a formula of this description and the conclusion is 
nr I an inference drawn from the formula, but an inference 
<lrawn according to the formula : the real logical antecedent r r 
premise being the particular facts from which the general 
proposition was collected by Induction.” 

Criticism of Mill’s View “ It is true that the Syllo- 
gism is not the process by which we usually reason. But it is 
equally true that our usual reasonings will not be valid and 
therefore nof deserve the name, voless they are capable of 
being reduced to the syllogistic form. Mill seems to make •a 
confusion between the business of Psychology and that of 
Logic. It is not the business of the latter to give an account. of 
the various processes by which people reason correctly or 
incorrectly, but to give an account of the processes by whi^h 
they ou^ht to reason and must reason if they wish to reason 
correctly” — Dr. Ray. 

513. What is meant by the fallacy. of Petltio 
Prjjpicipii ? 

When the truth of any of the premises, from which the 
conclusion is drawn, is known or derived from the troth of that 
conclusion, the fallacy committed in the reasoning is called 
Petltio Principii. 
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Or, in other words : — ^etitio Principii is a fallacy which we 
commit when we attempt to prove a conclusion from the 
premises, the ground of any one of which is the truth ot the 
conclusion. 

r We must remember that Petitio Princlpii is a fallacy of 
prOof*.^ We cannot commit it, unless we start from a proposi- 
lion which we want to prove. 

Example : — We come to th/j conclusion, ** All men are 
mortal,” after observing the death of A, B, and C. Then we 
reason syllogistically : — 

All men are mortal. 

X is a man. 

/. X is mortal. 

► In this case there is no Petitio Princlpii. But suppose we 
come to the conclusion. ^‘AU men are mortal ” after observing 
the death of A, B and X, and then reason syllogiatically : — 

All men are mortal, 

X is a man. 

X is mortal. 

In this case there is undoubtedly Petitio Principii. 

§ 14. Mill’s attempt to prove that every 
syllogism involves the fallacy of Petitio Principii. 

According to Mill, the general principle, instead of being 
given as evidence of the particular case, cannot itself be taken 
for true without exception, until every shadow of doubt which 
could affect any case comprised wUhin it. is dispelled by' evi- 
dence. The truth of^the conclusion ought to be known before 
the assertion, of the univessal premise in the syllogism ; no 
one is warranted in asserting the general proposition with- 
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out having satisficil himself of the truth of everything which 
it includes." So the syllogistic conclusion does not give 
us any new information not given by 'the premises ; and it is 
wot an inference at all. It is drawn from a premise, whose 
irmh depends upon the truth of the conclusion. Therefotro 
there is Petitio Principii in every syllogism. 

licism of Mill’s View:— (i) Mill himself has 
said that in Induction we come to a general conclusif)n after 
the observation of some cases only. How can he say then, 
Avhon we have the svMogistn : - 


All men are mortal. 

The Duke of Wellington is a man. 

The Duke of Wellington is mortal, 
that we ought to know that “ the Duke of Wellington fs 
mortal,’' before asserting the proposition, All men are 
mortal*’.^ We can establish the. proj^osition, All m'^m are 
mortal," after knowing only that “ Socjvites is mortal," “ Plaift is 
mortal," and “.\ristotIe is morlSl,” and without noticing the 
mortality of the Duke of Wellington. We acknowledge, that 
the premises of a valid syllogism cannot be true unless the 
conclusion is also true ; hut we nevertheless have vj|lid 
grounds of accepting the premises, which are independent of 
any explicit knowledge of the truth of the conclusion. So 
there is no pe/i/io pr 'tn^'ipii in the syllogism in which w'c have 

the conclusion : — The Duke of Wellington is mortal. The 

^ • 

major premise is not a mere summation of in.slances, as Mill 
has said. 

(ii) Again a syllogi.stic inference requires the combination 
of both 'premises, but Mill's objection involves the tacit 
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ftSBumption that the minor premise is unnecessarycjlflt is 
when the relations predicated in the two premises lire brought 
before the mind, then it sees the force of the inference. Mill 
says, — “When you admitted the major premise, you asserted 
t|je conclusion.’' If so, the minor premise is superfluous. 
Bul^lill himself acknowledges that the major premise does 
not individually specify all it merely include^ but only indi- 
cates them by marks and that thejunction of the minor pre- 
mise is to compare any new individual with the marks. The 
necessity to a syllogistic inference, of tlii: minor premise, is 
then a proof that such an inference is not a petiiia principii, 

(iii) It is also to be mentioned that it is possible to accept 
the premises without drawing the conclusion ; — the conclusion 
of a syllogistic reasoning makes explicit in thought what is 
implicit in the premises. This is evident in Geometrical 
conclusions. So syllogistic conclusions can increase our 
knowledge. The function of inference is not oj^ly to convey 
.some new knowledge to us -which are not contained in the 
premises, but also to make explicit what is implicit in them. 

9 15. The Use and Function of Syllogism 

I. We know that the syllogistic reasoning and the Indue* 
live reasoning are equally important and there are inferences 

^ in both of them. An Inductive conclusion conveys new in- 
' formation ; a syllogistic conclusion also increases our know- 
ledge by making explicit in thought what is implicit in the 
premises. 

II. (a) But according to Mill, both the major premise 
and the conclusion of every syllogism are inductive inferences 
based upon particular facts. The major premise is a general 
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proposition. The advantage in judging whether any contro- 
verted inference is legitimate, of referring to a parallel case, 
is universally acknowledged. But a general proposition is 
nothing but all possible parallel cases at once, all cases to 
which the same set of evidentiary considerations is applicable. 
The use of the syllogism is in truth no other than the us^ of 
general proposition in reasoning.. A syllogism is not a form 
in which we viust reason, but.it is a form in which we may 
reason and into which it is indispensable to throw our reason- 
ing. when there is any doubt of its validity. So syllogism is 
a mode of verifying any given argument. ^ 

Mill says : — ‘‘The conclusion in a syllogism is not drawn 
from the major premise, but in accordance with it.'’ Both 
the major premise and the conclusion are the inferences drawn 
from the observed particular facts. The major premise is not 
the* ground of the conclusion ; but the particular facts obser- 
ved are the grounds of both of them. In a syllogism, we 
examine the comUlency of the tWo inductive conclusions. 
The major premise is a general proposition and consequently 
the embodiment of several inductive conclusions. So when 
any syllogistic conclusion is shown to be consistent with the 
major premise ; the conclusion is also confirmed by it. 

(h) The syllogistic operation, according to Mill, is not 
a process of inference, but a process of interpretation. In a 
syllogism we have to avoid an inconsistency between the 
major premise and the conclusion. With this view, we inter- 
pret Qur general proposition. The syHogism is thus merely 
a process by which the real or complete meaning of a general 
proposition established by Induction is made explicit, and by 
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which the validity of a reasoning^ is tested. It is in olhjer 
wjji:ds.jLn.iJUejjircteL and a test of 

rea^iSwning. The ruifs for this interpretation are the rules of 
the syllogism they merely help us in intei preting correetJy 
tile true meaning of general propositions ami in applying 
particular cases. 



UNIVERSITY EXAMINATION PAPERS. 

1897. 

1 . What is the province of I.oqfic ^ What in general is ihr 
relation of Logic to the other sciences 9 

2. Explain and illustrate (a) the distinction , (A) the relation 

between Induction and Deduction. Wherein precisely, does 
Analogy come short of Induction. ^ 

3. What are the canons of Elimination ? Show correctly^ 
that each of them furnishes a method of inquiry into causation* 

4. What K the place of Hypothesis in the problem of Indue* 
lion ? Define the nature and limits of Scientific Explanation. 

5. Explain the application of the Dictum dc omni el nullo as 
the Axiom of the syllogism. What dc;fects have been pointed out 
in the dictum ? Compare it with other forms of the Axiom. • 

1898. 

1 . Define the relations of Logic to Psychology and to Meta* 

ph3'sics i 

2. Distinguish between Observation and Experiment. State 
briefly and illustrate the reasons for combining these processes. 

3. Define Hypothesis. Exemplify its use in scientific procedure. 
In what sense can Hypothesis be proved f 

^ Attach precise meaning to the term •Scientific Explanation*. 
Illustrate some of the commoner types of fallacious explanation. 

5. Define Induction and Deduction. Enximerate the principles 
on which they rest. Indicate the aid given to * Induction by 
Deduction. 
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1809 * 

I Kojjic has been defined as the Science of the necessary 
law<i of Thought. Fully explain this, statingr what you underst incl 
by “Science", by ‘Thouphl'\ and by ‘‘necessary I iws of Thought." 

2* What precisely do you understand by the Principle of 
Uniformity of Nature ? How is this principle related to the Law 
of Causition in its scientific a'-pect Distinguish between the 
scientific and the popular view of C aisition. 

. Describe the Experimental methods so as to show iheir 
aim and the uses to which each is appropn ite 

4. Fully explain the -.tatement that an irgiimcnt from Analoi^y 
is only probible. Clearly distinguish between Analogy and stru T 
Inductive Infetence. 

«>. Examine the ground for the rejection of Syllogistic Reason 
ing as petit 10 pnncipii. 


1900 

1 Define the respective proviiifcsof Psychology, Metaphysics, 
and Logic, and explain their miii iil n 1 itions 

2. What constitutes a v ilid Induction ? Wherein does it 
dij cr from a logitirnitc hvnoilusis T What are the fallacies inci 
deVtt to Induction 9 

V Explain the Method of Difference, and give voftid Imtlfictt 
of its application How is it i jlated to the Me*hoci 0^ OmfiOmitMit 
vinations ^ 

, 4. Exhibit the nature fttidLute (e) Definition, and (8) 

fic^tion What modes of Bxplanati 

5 Explain the nUvUre df Dtfn DM3462 

ground of its claim to # higher HBIIHIII 
evidence 











